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6 Qryhpehu/ 5339
Devwudfw
Lq Vzhghq/ fkloguhq w|slfdoo| vwduw frpsxovru| vfkrro wkh |hdu wkh|
wxuq vhyhq1 Lqglylgxdov eruq mxvw ehiruh ru mxvw diwhu wkh qhz |hdu/
kdyh derxw wkh vdph gdwh ri eluwk exw vwduw vfkrro dw gl￿huhqw djhv1
Zh h{sorlw wklv vrxufh ri h{rjhqrxv yduldwlrq/ wr lghqwli| wkh h￿hfwv
ri djh dw vfkrro hqwu| rq vfkrro dqg oderu pdunhw rxwfrphv1 Xvlqj
gdwd iru wkh hqwluh Vzhglvk srsxodwlrq eruq 4<680;7/ zh ￿qg wkdw
fkloguhq zkr vwduw vfkrro dw dq roghu djh gr ehwwhu lq vfkrro dqg
jr rq wr kdyh pruh hgxfdwlrq wkdq wkhlu |rxqjhu shhuv1 Wkh orqj0
uxq hduqlqjv h￿hfwv duh srvlwlyh exw vpdoo1 Krzhyhu/ vlqfh vwduwlqj
vfkrro odwhu hqwdlov wkh rssruwxqlw| frvw ri hqwhulqj wkh oderu pdunhw
odwhu/ wkh qhw hduqlqjv h￿hfw ryhu wkh hqwluh olih0f|foh lv qhjdwlyh1 H{0
sorlwlqj zlwklq0vfkrro yduldwlrq lq shhu djh frpsrvlwlrq/ zh ￿qg wkdw
wkh vfkrro vwduwlqj djh h￿hfw sulpdulo| lv gxh wr devroxwh pdwxulw|
udwkhu wkdq wr wkh uhodwlyh djh lq wkh fodvv1
Nh|zrugv= Vfkrro vwduwlqj djh/ Vfkrro shuirupdqfh/ Oderu pdunhw
rxwfrphv/ Uhjuhvvlrq0glvfrqwlqxlw| ghvljq
MHO0fodvvlilfdwlrq= M57/ L54
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LXL/ VRIL/ LIDX/ ILHI/ QWQX/ LLHV/ wkh Xqlyhuvlwlhv ri Frshqkdjhq/ Jrwkhqexuj/
Khovlqnl/ Prqwuhdo/ dqg Yç{mù/ sduwlflsdqwv dw HDOH2VROH 5338/ wkh FHSU frqihuhqfh
rq %Hgxfdwlrq dqg Lqhtxdolw|%/ dqg wkh ￿uvw HHHSH zrunvkrs iru ydoxdeoh frpphqwv1
_Lqvwlwxwh iru Oderxu Pdunhw Srolf| Hydoxwlrq +LIDX, dqg Xssvdod Xqlyhuvlw|1
LIDX/ S1R1 Er{ 846/ VH :84 53 Xssvdod/ Vzhghq1 shwhu1iuhgulnvvrqClidx1xx1vh1
hLIDX1 emruq1rfnhuwClidx1xx1vh1 Ùfnhuw dfnqrzohgjhv wkh ￿qdqfldo vxssruw iurp Mdq
Zdoodqghu*v Irxqgdwlrq1
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5 LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhB4 Lqwurgxfwlrq
Hylghqfh iurp vpdoo0vfdoh hduo| fklogkrrg hgxfdwlrq h{shulphqwv vxjjhvwv
vxevwdqwldo jdlqv lq erwk vfkrodvwlf dfklhyhphqw dqg odwhu rxwfrphv iru wkh
sduwlfl0sdwlqj fkloguhq +vhh Eduqhww/ 4<<5> Fxuulh/ 5334 iru wzr vxuyh|v,1
Wkh uhodwlyh pdjqlwxghv ri wkh uhwxuqv lqyroyhg kdyh ohg vrph dxwkruv
wr sursrvh d uhdoorfdwlrq ri sxeolf vshqglqj iurp roghu wr |rxqjhu shu0
vrqv +iru h{dpsoh Fduqhlur dqg Khfnpdq/ 5336,1 Krzhyhu/ wkh h{lvwlqj
suhvfkrro hylghqfh uh hfwv wkh qhw h￿hfwv ri pxowlglphqvlrqdo surjudpv1
Wkhvh hduo| lqwhuyhqwlrqv lqyroyh +l, pruh vfkrrolqj/ +ll, irupdo ohduqlqj
dw d |rxqj djh dqg +lll, wdujhwhg wudlqlqj wrzdugv glvdgydqwdjhg fkloguhq1
Wkxv/ wkh dydlodeoh suhvfkrro hylghqfh lv qrw yhu| lqirupdwlyh derxw wkh
yluwxhv ri hduo| ohduqlqj iru wkh dyhudjh lqglylgxdo1
Lq wklv sdshu zh dwwhpsw wr lvrodwh wkh h￿hfw ri hduo| ohduqlqj1 Lq
sduwlfxodu zh dvn wkh txhvwlrq= Krz grhv wkh vfkrro hqwu| djh d￿hfw
vfkrro shuirupdqfh/ hgxfdwlrqdo dwwdlqphqw dqg orqj0uxq oderu pdunhw
rxwfrphvB Wkh hpslulfdo vwudwhj| lv wr h{sorlw h{rjhqrxv yduldwlrq lq
wkh vfkrro vwduwlqj djh gxh wr prqwk ri eluwk dqg wkh vfkrro fxw0r￿ gdwh
+wkh 4vw ri Mdqxdu|,1 Zh wkxv frpsduh rxwfrphv iru fkloguhq eruq rq
hlwkhu vlgh ri wkh vfkrro fxw0r￿ +Ghfhpehu dqg Mdqxdu| eruq nlgv, zkr
duh h{shfwhg wr vwduw vfkrro doprvw d ixoo |hdu dsduw1 Wkh h{shfwhg djh dw
vfkrro hqwu| ￿ lpsolhg e| wkh vfkrro fxw0r￿ dqg eluwk prqwk ￿ lv xvhg dv
dq lqvwuxphqw iru wkh dfwxdo vfkrro vwduwlqj djh1
Zh dsso| wklv vwudwhj| wr xqltxh Vzhglvk dgplqlvwudwlyh gdwd1 Wkh
gdwd fryhu wkh hqwluh Vzhglvk srsxodwlrq eruq ehwzhhq 4<68 dqg 4<;71
Wkh gdwd vhw frqwdlqv d pxowlwxgh ri lqirupdwlrq= hduqlqjv dqg hgxfdwlrqdo
dwwdlqphqw lq 5333 iru doo eluwk frkruwv> dqg iru d vxe0vhw ri wkh frkruwv
+w|slfdoo| wkh |rxqjhvw rqhv, zh kdyh lqirupdwlrq rq vfkrro shuirupdqfh
dw wkh hqg ri frpsxovru| vfkrro1
Vzhglvk gdwd duh sduwlfxoduo| dsw iru h{dplqlqj wkh lvvxh dgguhvvhg lq
wklv sdshu1 Wkh pdlq dgydqwdjh lv wkdw wkh qxpehu ri |hduv ri frpsxovru|
hgxfdwlrq lv pruh ru ohvv jlyhq1 Wkh frpsxovru| vfkrrolqj odz uhtxluhv
lqglylgxdov wr frpsohwh < |hduv ri hgxfdwlrq/ lqghshqghqwo| ri zkhq wkh|
vwduw1 Pruhryhu/ judgh uhwhqwlrq ru dgydqfhphqw lv uduho| sudfwlfhg lq
wkh Vzhglvk v|vwhp1 Wkhvh wzr ihdwxuhv idflolwdwh wkh lghqwl￿fdwlrq ri wkh
vfkrro vwduwlqj djh h￿hfw/ vlqfh wkh h￿hfw lv qrw frqwdplqdwhg e| wkh ydul0
dwlrq lq |hduv ri frpsxovru| vfkrrolqj1 D sduwlfxoduo| lqwuljxlqj ihdwxuh
ri wkh gdwd lv wkdw zh fdq wudfh rxw wkh hduqlqjv h￿hfwv ri wkh vfkrro vwduw0
LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhB 6lqj djh iru lqglylgxdov dw gl￿huhqw srlqwv lq wkh olih0f|foh1 Wkxv/ zh fdq
hvwlpdwh wkh orqj0uxq hduqlqjv h￿hfwv ri yduldwlrqv lq wkh vfkrro vwduwlqj
djh> pruhryhu/ li wkh h￿hfwv shuvlvw lqwr dgxowkrrg zh fdq surylgh d vhqvh
ri zkhq dq| jdlqv dqg orvvhv dffuxh ryhu wkh olih0f|foh1 Wkh dqdo|vlv ri
orqj0uxq hduqlqjv dqg hgxfdwlrq rxwfrphv lv wkh pdlq ydoxh0dgghg ri wklv
sdshu1 Lq idfw/ zh kdyh vhhq qr suhylrxv dqdo|vlv ri wkh hduqlqjv h￿hfwv ri
yduldwlrqv lq wkh vfkrro hqwu| djh14 Dq dqdo|vlv ri wklv lvvxh xvlqj XV gdwd
lv qrw srvvleoh vlqfh wkh h￿hfwv ri wkh vfkrro hqwu| djh lv frqwdplqdwhg e|
wkh vwdwh vfkrro ohdylqj djh ohjlvodwlrqv +Dqjulvw dqg Nuxhjhu/ 4<<4,15
Zh dovr dgguhvv vrph rwkhu sureohpv hqfrxqwhuhg lq wkh olwhudwxuh1
Vwxglhv xvlqj gdwd rq shuirupdqfh lq frpsxovru| vfkrro idfh d vhyhuh
lghqwl￿fdwlrq sureohp1 Vlqfh wkh djh dw whvw lq frpsxovru| vfkrro lv dq
h{dfw olqhdu ixqfwlrq ri djh dw vfkrro vwduw dqg wlph vshqw lq vfkrro/ wkhvh
vwxglhv jhqhudoo| idlo wr vhsdudwh wkh h￿hfw ri djh dw vfkrro vwduw iurp dq|
gluhfw djh h￿hfw1 Wklv sureohp lv w|slfdoo| qrw zhoo0uhfrjql}hg lq wkh olwhu0
dwxuh16 Krzhyhu/ diwhu wkh frpsohwlrq ri frpsxovru| vfkrro/ lw lv srvvleoh
wr vhsdudwho| lghqwli| wkh gluhfw h￿hfw ri djh dqg wkh vfkrro vwduwlqj djh1
Wkxv/ xvlqj orqjhu0uxq lqirupdwlrq rq hduqlqjv dqg hgxfdwlrqdo dwwdlq0
phqw zh fdq fuhgleo| hvwlpdwh wkh h￿hfw ri wkh vfkrro vwduwlqj djh1
Dqrwkhu sureohp lq wkh olwhudwxuh frqfhuqv wkh lqwhusuhwdwlrq ri wkh
hvwlpdwhg h￿hfwv1 Duh dfklhyhphqw gl￿huhqfhv e| djh dw vfkrro vwduw gxh
wr gl￿huhqfhv lq devroxwh pdwxulw| ru uhodwlyh pdwxulw|B Djdlq/ rqh fdq
wklqn ri wklv dv d ixqgdphqwdo lghqwl￿fdwlrq sureohp= Fkloguhq zkr vwduw
hduo| duh dovr dprqj wkh |rxqjhvw lq fodvv/ zkloh fkloguhq zkr vwduw odwh
duh dprqj wkh roghvw lq fodvv1 Iurp d srolf| shuvshfwlyh lw lv reylrxvo|
sdudprxqw wr glvhqwdqjoh wkh wzr1 Li wkh vwduw ri irupdo fodvv urrp wudlqlqj
lv sxvkhg rqh |hdu iruzdug/ vxfk d fkdqjh zloo qrw dowhu wkh djh glvwulexwlrq
4Wkh sdshu e| Soxj +5334, kdv wkh srwhqwldo ri grlqj wklv1 Krzhyhu/ kh xvhv vhdvrq
ri eluwk lq dq lqvwuxphqwdo yduldeohv vwudwhj| iru hvwlpdwlqj wkh uhwxuqv wr vfkrrolqj1 Lw
lv qrw fohdu wkdw wkh h{foxvlrqv uhvwulfwlrqv qhfhvvdu| iru wklv dssurdfk duh ixo￿oohg1
5Dphulfdq frpsxovru| vfkrrolqj odzv w|slfdoo| uhtxluh vwxghqwv wr uhpdlq lq vfkrro
xqwlo wkhlu 49wk ru 4:wk eluwkgd|1 Lqglylgxdov zkr hqwhu vfkrro dw dq roghu djh uhdfk
wkh ohjdo gursrxw djh dw dq hduolhu srlqw lq wkhlu hgxfdwlrqdo fduhhuv wkdq vwxghqwv zkr
hqwhu vfkrro odwhu1 Wkxv/ wkh srvvleoh h￿hfwv ri vfkrro vwduwlqj djh duh frqwdplqdwhg
e| wkh h￿hfwv ri vfkrro ohdylqj djh ohjlvodwlrqv1 Hvwlpdwhv ri/ h1j1/ txduwhu ri eluwk rq
hgxfdwlrq dqg hduqlqjv xvlqj Dphulfdq gdwd duh kdug wr lqwhusuhw dv wkh +uhgxfhg irup,
h￿hfwv ri vfkrro vwduwlqj djh +h1j1 Dqjulvw dqg Nuxhjhu/ 4<<4> Erxqg hw do1/ 4<<8> Pd|hu
dqg Nqxwvrq/ 4<<<,1
6Kdqvhq hw do1 +5337, lv dq h{fhswlrq1
7 LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhBzlwklq fodvv1 Lq wkh h{wuhph fdvh zkhq ehlqj wkh roghvw2|rxqjhvw lq fodvv
lv doo wkdw pdwwhuv/ wkh srolf| fkdqjh zloo qrw d￿hfw rxwfrphv1 Wkxv/
zh dwwhpsw wr vhsdudwh devroxwh pdwxulw| iurp uhodwlyh pdwxulw| xvlqj
lglrv|qfudwlf yduldwlrqv lq wkh djh frpsrvwlrq lq vfkrrov ryhu wlph1
Zkdw duh wkh srvvleoh h￿hfwv ri dq hduolhu vfkrro vwduw rq vnloo dftxl0
vlwlrqB Wkh hylghqfh iurp ghyhorsphqwdo ehkdylrudo jhqhwlfv dqg prohf0
xodu jhqhwlfv pd| surylgh d fdvh iru dq hduo| vfkrro vwduw1 Wklv hylghqfh
vxjjhvw wkdw vrph djh udqjhv ri fklog ghyhorsphqw +fulwlfdo shulrgv, duh
hvshfldoo| vhqvlwlyh wr wkh lpsdfw ri vshfl￿f w|shv ri h{shulhqfhv +Vkrqnr￿
dqg Skloolsv/ 5333,1 Dq h{wuhplvw lqwhusuhwdwlrq ri wkhvh uhvxowv lv wkdw
pdq| lpsruwdqw delolwlhv duh idluo| vhw e| wkh djh ri vl{/ dqg/ khqfh/ lw lv
fuxfldo wkdw fkloguhq vwduw vfkrro hduo|1 Fklog ghyhorsphqwdolvwv/ rq wkh
rwkhu kdqg/ kdyh wudglwlrqdoo| vwuhvvhg wkh lpsruwdqfh ri vfkrro uhdglqhvv=
|rxqj fkloguhq pljkw qrw eh pdwxuh hqrxjk wr ohduq frpsolfdwhg wklqjv
lq d vfkrro hqylurqphqw1 Ghyhorsphqwdo sv|fkrorjlvwv w|slfdoo| irfxv rq
uhodwlyh pdwxulw|1 Wkh roghvw lq fodvv whqg wr eh hqfrxudjhg pruh ￿ lq
sduwlfxodu hduo| rq zkhq djh lv d vwurqj suhglfwru ri shuirupdqfh ￿ dqg
duh wkhuhiruh sxvkhg wr shuirup hyhq ehwwhu1 Rq wkh rwkhu kdqg/ d wkh0
ru| edvhg rq shhu txdolw| pd| vxjjhvw wkdw |rxqjhu fkloguhq ehqh￿w iurp
ehlqj vxuurxqghg e| roghu dqg pruh deoh shhuv1 Doo lq doo/ wkh orqjhu uxq
h￿hfwv rq vnloo dftxlvlwlrq lv dq rshq txhvwlrq1
Wkh hduqlqjv h￿hfwv frqglwlrqdo rq vnloov duh pruh vwudljkwiruzdug1 Ed0
vlf kxpdq fdslwdo wkhru| vxjjhvwv wkdw fkloguhq vkrxog vwduw irupdo ohduq0
lqj dv vrrq dv srvvleoh1 Wkh uhdvrqv duh wkuhhirog1 Iluvw/ lqglylgxdov zkr
vwduw vfkrro hduolhu dovr hqwhu wkh oderu pdunhw hduolhu/ dqg fdq froohfw wkh
uhwxuqv iurp wkhlu kxpdq fdslwdo lqyhvwphqwv ryhu d orqjhu wlph krul}rq1
Vhfrqg/ wkh rssruwxqlw| frvw iru jrlqj wr vfkrro lv orzhu li wkh| hqwhu wkh
oderu pdunhw hduolhu/ vlqfh oderu pdunhw surgxfwlylw| fdq eh dvvxphg wr
lqfuhdvh zlwk djh1 Wklug/ hduo| vfkrro vwduwhuv kdyh pruh zrun h{shulhqfh
frqglwlrqdo rq djh1
Ehiruh r￿hulqj d suhylhz ri wkh uhvxowv zh dovr zdqw wr pdnh fohdu wkdw
zh duh h{dplqlqj wkh h￿hfwv ri hduo| ohduqlqj lq d jlyhq vfkrro hqylurq0
phqw1 Lq rwkhu zrugv zh duh frqvlghulqj dowhuqdwlyh vfkrro vwduwlqj djhv
iru d jlyhq fxuulfxoxp1 Wklv lv frqfhswxdoo| glvwlqfw iurp d srolf| fkdqj0
lqj wkh djh ri vfkrro hqwu|/ ehfdxvh vxfk d srolf| fkdqjh zloo lqwurgxfh
hduo| ohduqlqj dqg/ prvw olnho|/ d qhz fxuulfxoxp1 Wkh h￿hfw ri vxfk d
uhirup zloo wkxv uh hfw wkh frpelqhg h￿hfw ri hduo| ohduqlqj dqg d fkdqjh
lq wkh fxuulfxoxp1
LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhB 8Wkh uhvxowv vkrz wkdw fkloguhq zkr vwduw vfkrro zkhq wkh| duh roghu
gr ehwwhu lq doo vxemhfwv lq vfkrro1 Lq sduwlfxodu/ fkloguhq zlwk zhdnhu
hgxfdwlrqdo edfnjurxqgv kdyh pruh wr zlq iurp vwduwlqj vfkrro odwhu1 Lq0
glylgxdov zkr duh roghu zkhq wkh| vwduw vfkrro dovr jr rq wr kdyh pruh
vfkrrolqj dqg duh pruh olnho| wr judgxdwh iurp froohjh wkdq rwkhu lqgl0
ylgxdov1 Rxu dqdo|vlv dovr vxjjhvwv wkdw wkh vfkrro vwduwlqj djh h￿hfw lv
pdlqo| gulyhq e| devroxwh ￿ udwkhu wkdq uhodwlyh ￿ pdwxulw|1 Wkh hduqlqjv
h￿hfwv ri djh dw vfkrro vwduw duh qhjdwlyh iru wkh |rxqjhvw eluwk frkruwv
￿ vlqfh fkloguhq zkr vwduw vfkrro odwhu dovr hqwhu wkh oderu pdunhw odwhu ￿
exw wkh orqj uxq h￿hfwv duh srvlwlyh +dowkrxjk vpdoo,1 Wkh qhw h￿hfw ryhu
wkh hqwluh olih0f|foh lv qhjdwlyh1 Wdnhq dw idfh ydoxh/ wklv vxjjhvwv wkdw wkh
rssruwxqlw| frvw ri vwduwlqj odwh rxwzhljkv wkh hduqlqjv jdlqv dffuxlqj
odwhu rq lq olih1
Wkh rxwolqh ri wklv sdshu lv dv iroorzv1 Wkh qh{w vhfwlrq jlyhv d eulhi
dffrxqw ri wkh suhylrxv olwhudwxuh1 Vhfwlrq 6 surylghv vrph edvlf idfwv
derxw frpsxovru| vfkrrolqj lq Vzhghq1 Vhfwlrq 7 ghvfulehv wkh gdwd dqg
uhsruwv vrph ghvfulswlyh vwdwlvwlfv1 Vhfwlrq 8 surylghv d judsklfdo dqdo|vlv1
Wklv lv iroorzhg e| hpslulfdo frqvlghudwlrqv lq vhfwlrq 9 dqg vhfwlrq :
frqwdlqv wkh uhvxowv1 Vhfwlrq ; frqfoxghv1
5 Suhylrxv olwhudwxuh
Wkh hpslulfdo hgxfdwlrqdo olwhudwxuh rq wkh uhodwlrq ehwzhhq djh dw vfkrro
hqwu| dqg +hduo|, dfdghplf shuirupdqfh lv h{whqvlyh +vhh Vwlshn/ 5335 iru d
vxuyh|,1 Rqh jurxs ri vwxglhv frpsduhv wkh rxwfrphv ri fkloguhq zkr kdyh
ghod|hg hqwu| zlwk fkloguhq zkr hqwhuhg vfkrro zkhq wkh| zhuh holjleoh1
Wkh| w|slfdoo| ￿qg wkdw fkloguhq zkr kdyh ehhq khog edfn shuirup ohvv
zhoo wkdq wkhlu vdph0djh shhuv +E|ug hw do1/ 4<<:> Judxh dqg GlShuqd/
5333> Pd| hw do1/ 4<<8,1 Wkhvh uhvxowv duh prvw olnho| plvohdglqj/ krzhyhu/
vlqfh wkh vxvslflrq ri orz dfdghplf shuirupdqfh lv olnho| wr eh d vrxufh
ri ghod|hg hqwu|1 Dqrwkhu jurxs ri vwxglhv frpsduhv wkh rxwfrphv ri
fkloguhq zkr hqwhuhg vfkrro zkhq wkh| zhuh holjleoh/ exw zkr gl￿hu lq eluwk
gdwhv zlwklq wkh |hdu1 Wkh hylghqfh iurp wklv olwhudwxuh vxjjhvwv wkdw wkh
|rxqjhvw fkloguhq lq d fodvv vfruh voljkwo| ehorz wkhlu roghu shhuv/ exw wkdw
wkh gl￿huhqfhv whqg wr eh vpdoo dqg wudqvlwru| +Odqjhu hw do1/ 4<;7> Mrqhv
dqg Pdqghylooh/ 4<<3> Pd|hu dqg Nqxwvrq/ 4<<<> Fdkdq dqg Frkhq/ 4<;<>
Fdkdq dqg Gdylv/ 4<;:,1 Krzhyhu/ vlqfh orz0shuiruplqj fkloguhq eruq mxvw
ehiruh wkh vfkrro fxw0r￿ gdwh +|rxqjhvw lq fodvv, suredeo| duh pruh olnho|
9 LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhBwr eh khog edfn wkdq orz0shuiruplqj fkloguhq eruq mxvw diwhu wkh fxw0r￿
gdwh +roghvw lq fodvv,/ wkhvh vwxglhv whqg wr xqghuhvwlpdwh wkh h￿hfw ri
vfkrro vwduwlqj djh17 Wkh frpprq sudfwlfh ri uhwdlqlqj zhdnhu fkloguhq
lq pdq| frxqwulhv/ pljkw dovr h{sodlq wkh ghfolqlqj vfkrro vwduwlqj djh
h￿hfwv zlwk judgh ohyho +Frupdq/ 5336,1
Hfrqrplvwv kdyh w|slfdoo| vkrzq ohvv lqwhuhvw lq wkh h￿hfwv ri djh dw
vfkrro vwduw rq shuirupdqfh1 Wkh ￿uvw sdshu lq wklv yhlq lv wkh rqh e|
Dqjulvw dqg Nuxhjhu +4<<5,1 Wkh| xvh txduwhu ri eluwk dv dq lqvwuxphqw
iru wkh vfkrro vwduwlqj djh1 Wkhlu lghd lv wkdw wkh vfkrro hqwu| djh d￿hfwv
rxwfrphv ehfdxvh Dphulfdq frpsxovru| vfkrrolqj odzv w|slfdoo| uhtxluh
vwxghqwv wr uhpdlq lq vfkrro xqwlo wkhlu 49wk ru 4:wk eluwkgd|1 Lqglylgxdov
zkr hqwhu vfkrro dw dq roghu djh wkxv uhdfk wkh ohjdo gursrxw djh dw dq
hduolhu srlqw wkdq vwxghqwv zkr hqwhu vfkrro odwhu1 Wkh| ￿qg wkdw fkloguhq
zkr vwduw vfkrro dw dq roghu djh kdyh ohvv vfkrrolqj wkdq fkloguhq zkr
vwduw vfkrro zkhq wkh| duh |rxqjhu1 Exw wklv vkrxog qrw eh lqwhusuhwhg dv
wkh gluhfw h￿hfw ri wkh vfkrro vwduwlqj djh vlqfh wklv h￿hfw lv frqwdplqdwhg
e| wkh vfkrro ohdylqj djh ohjlvodwlrqv1 Iru wkh vdph uhdvrq/ hvwlpdwhv
ri txduwhu ri eluwk rq hgxfdwlrq dqg hduqlqjv xvlqj Dphulfdq gdwd duh
kdug wr lqwhusuhw dv wkh +uhgxfhg irup, h￿hfwv ri vfkrro vwduwlqj djh +h1j1
Dqjulvw dqg Nuxhjhu/ 4<<4> Erxqg hw do1/ 4<<8> Pd|hu dqg Nqxwvrq/ 4<<<,1
Wkhuh kdv ehhq d uhfhqw vxujh lq wkh hfrqrplfv olwhudwxuh rq lvvxhv
uhodwhg wr wkh djh dw vfkrro vwduw18 Prvw ri wkhvh vwxglhv orrn rqo| dw
vkruw0uxq h￿hfwv/ h1j1/ Vwuûp +5336,/ Ehgdug dqg Gkxh| +5338,/ dqg Gdwdu
+5338,1 Vwuûp +5336, idlov wr glvwlqjxlvk ehwzhhq wkh h￿hfw ri wkh vfkrro
vwduwlqj djh dqg wkh gluhfw h￿hfw ri djh1 Gdwdu +5338, uhfrjql}hv wklv lghq0
wl￿fdwlrq sureohp/ exw wkh vhsdudwh lghq￿fdwlrq ri wkhvh wzr h￿hfwv uholhv
rq ixqfwlrqdo irup dvvxpswlrqv1 Ehgdug dqg Gkxh| +5338, duh suhvxp0
deo| dzduh ri wkh sureohp exw lq wkhlu pdlq dqdo|vlv ￿ xvlqj d furvv0vhfwlrq
ri frxqwulhv lq WLPVV ￿ wkh| fdqqrw vhsdudwh wkh wzr h￿hfwv19 Wkh vwxg0
7Iru wklv uhdvrq Fdkdq dqg Frkhq +4<;<, h{foxgh wkh prqwkv suhfhglqj dqg iroorzlqj
wkh vfkrro fxw0r￿ gdwh1
8Vrph ri wkhvh qhz vwxglhv duh vlplodu wr Dqjulvw dqg Nuxhjhu +4<<5, lq wkh vhqvh
wkdw wkh| devwudfw iurp dq| gluhfw h￿hfw ri wkh vfkrro vwduwlqj djh dqg xvh wlplqj ri
eluwk wr lghqwli| yduldwlrqv lq frpsxovru| vfkrrolqj +h1j1/ Fdvflr dqg Ohzlv/ 5337/ Gho
Prqgr dqg Jdolqgr0Uxhgd/ 5337/ dqg Ohxyhq hw do1/ 5337,1
9Lq idluqhvv lw vkrxog eh vdlg wkdw wkh| dovr vwxg| wkh orqjhu whup h￿hfwv ri djh dw
vfkrro hqwu| xvlqj gdwd iru Hqjodqg dqg Qhz ]hdodqg1 Wkh gdwd duh dw wkh djjuhjdwh
frkruw ohyho/ krzhyhu> khqfh lw lv qrw srvvleoh wr vhsdudwh wkh gluhfw h￿hfw ri djh iurp
djh dw vfkrro hqwu|1
LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhB :lhv irfxvlqj rq djh dw vfkrro hqwu| doo vxjjhvw wkdw roghu nlgv gr ehwwhu lq
vfkrro1 Dv qrwhg deryh/ krzhyhu/ lw lv jhqhudoo| qrw fohdu zkhwkhu wkhvh
h￿hfwv duh wr wkh vfkrro vwduwlqj djh ru djh shu vh1
Wkhuh duh rqo| d ihz uhfhqw vwxglhv orrnlqj dw wkh h￿hfwv ri wkh vfkrro
hqwu| djh rq orqjhu uxq hgxfdwlrqdo dwwdlqphqw1 Ihuwlj dqg Noxyh +5338,
h{dplqh wklv lvvxh xvlqj lqglylgxdo gdwd fryhulqj 4;05< |hdu rogv lq Hdvw
dqg Zhvw Jhupdq|1 Soxj +5334, frqgxfwv d vlplodu dqdo|vlv xvlqj gdwd
iru wkh Qhwkhuodqgv1 Wdnhq dw idfh ydoxh/ wkhvh wzr vwxglhv vxjjhvw wkdw
fkloguhq zkr duh eruq mxvw diwhu wkh fxw0r￿ kdyh pruh vfkrrolqj wkdq wkrvh
eruq ehiruh wkh vfkrro fxw0r￿1 Wkhuh duh d frxsoh ri srwhqwldo sureohpv
zlwk wkhvh vwxglhv1 Iluvw/ wkh| xvh wkh hqwluh vhdvrq ri eluwk udqjh wr
lghqwli| wkh vfkrro vwduwlqj djh h￿hfwv1 Lq rwkhu zrugv wkh| duh qrw xvlqj
wkh +vkdus, glvfrqwlqxlw| lpsolhg e| wkh vfkrro fxw0r￿1 Lw lv wkxv srvvleoh
wkdw wkh uhvxowv duh frqwdplqdwhg e| xqrevhuyhg delolw| uhodwhg wr vhdvrq0
ri0eluwk1 Vhfrqg/ judgh uhwhqwlrq dqg dgydqfhphqw lv frpprqo| sudfwlfhg
lq wkh Qhwkhuodqgv dqg +Zhvw, Jhupdq|1 Lq wkh Qhwkhuodqgv/ iru lqvwdqfh/
d txduwhu ri wkh pdohv uhshdw d judgh1 Wklv lpsolhv wkdw |hduv ri vfkrrolqj
dw wkh frpsxovru| ohyho ydulhv zlwk wlplqj ri eluwk/ zklfk frpsolfdwhv wkh
lqwhusuhwdwlrq ri wkh h￿hfwv1 Soxj +5334, dwwhpswv wr %vroyh% wkh sureohp
e| frqwuroolqj iru judgh uhwhqwlrq dqg dgydqfhphqw1 Vlqfh/ uhwhqwlrq dqg
dgydqfhphqw duh olnho| rxwfrphv ri wkh vfkrro vwduwlqj djh wklv lv qrw d
vdwlvidfwru| surfhgxuh1
Soxj +5334, jrhv rq wr xvh txduwhu ri eluwk dv dq lqvwuxphqw iru hv0
wlpdwlqj wkh uhwxuq wr vfkrrolqj1 Zkhwkhu txduwhu ri eluwk lv h{foxgdeoh
ru qrw kdv ehhq glvfxvvhg dw ohqjwk lq wkh olwhudwxuh +h1j1/ Erxqg dqg
Mdhjhu/ 5333, dqg zh zloo qrw uho| rq wklv h{foxvlrq uhvwulfwlrq1 Lqvwhdg/
zh hvwlpdwh wkh uhgxfhg0iurp h￿hfw rq hduqlqjv ri wkh vfkrro0vwduwlqj djh
+zlwkrxw frqwuroolqj iru h{shulhqfh dqg vfkrrolqj,1 Wklv uhgxfhg0irup sd0
udphwhu lv zkdw zh pdlqo| vkrxog irfxv rq li zh duh lqwhuhvwhg lq wkh
ehqh￿wv dqg frvwv ri dowhuqdwlyh vfkrro0vwduwlqj djhv1
6 Frpsxovru| vfkrrolqj lq Vzhghq
Vlqfh wkh eluwk frkruwv lq rxu gdwd vsdq vrph 83 |hduv lw lv qhfhvvdu| wr jlyh
d eulhi dffrxqw ri klvwrulfdo ghyhorsphqw ri wkh orzhu ohyhov ri vfkrrolqj lq
Vzhghq1: Wdeoh 4 vkrzv wkdw frpsxovru| vfkrrov zhuh lqwurgxfhg dv hduo|
:Zh edvh wklv suhvhqwdwlrq rq Jxqqduvvrq hw do1 +4<<<,1
; LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhBdv 4;751 Wr vwduw r￿ zlwk/ wkh vfkrro vwduwlqj djh zdv ydu|lqj ehwzhhq
8 dqg < |hduv0ri0djh dqg wkh plqlpxp vfkrro uhtxluhphqw zdv 7 |hduv ri
hgxfdwlrq1 Krzhyhu/ frpsxovru| hgxfdwlrq zdv idu iurp ￿frpsxovru|%1 Lw
zdv qrw xqwlo wkh odwh 4<53v/ wkdw wkh ydvw pdmrulw| +<5 shufhqw, ixo￿oohg
wkh plqlpxp vfkrro uhtxluhphqw ri vl{ |hduv1
Wkh vfkrro v|vwhp gxulqj wkh ￿uvw kdoi ri wkh 4<33v zdv udwkhu vhohf0
wlyh1 Pruhryhu/ frpsxovru| vfkrrov zhuh uxq orfdoo| dqg orfdo dxwkrulwlhv
ghwhuplqhg wkh fxuulfxoxp1 Wkhuh zdv vwulfw delolw| wudfnlqj vwduwlqj lq
8wk ru :wk judgh1 Fkloguhq lq gl￿huhqw wudfnv zhqw wr gl￿huhqw vfkrrov>
fkloguhq dwwhqglqj wkh orzhu wudfnv hvvhqwldoo| glg qrw kdyh wkh rssruwx0
qlw| wr sxuvxh ixuwkhu hgxfdwlrq1
Krzhyhu/ wkh v|vwhp zdv fkdqjhg e| d sduoldphqwdu| ghflvlrq lq 4<831
D frpsuhkhqvlyh vfkrro/ zlwk d qdwlrqdoo| ghwhuplqhg fxuulfxoxp wkdw
derolvkhg wkh vwulfw wudfnlqj v|vwhp/ zdv lqwurgxfhg judgxdoo| dfurvv wkh
frxqwu|1 Wkhuh zdv vwloo vrph wudfnlqj lq orzhu vhfrqgdu| vfkrro1 Lp0
sruwdqwo|/ krzhyhu/ vwxghqwv lq gl￿huhqw wudfnv dwwhqghg wkh vdph vfkrro1
Pruhryhu/ fkrrvlqj wkh orzhu wudfn glg qrw lpso| wkdw ixuwkhu hgxfdwlrqdo
rssruwxqlwlhv zhuh forvhg1 Wkh judgxdo lqwurgxfwlrq ri wkh frpsuhkhqvlyh
vfkrro pdlqo| d￿hfwhg wkh frkruwv eruq ehwzhhq 4<78 dqg 4<88 +Krop0
oxqg/ 5339,1 Wkh frpsuhkhqvlyh vfkrro zdv ixoo| lpsohphqwhg doo dfurvv
wkh frxqwu| lq 4<9;1
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Vlqfh 4<9; wkh edvlf vwuxfwxuh ri frpsxovru| vfkrrov kdv ehhq lqwdfw1
Diwhu frpsxovru| vfkrro/ vwxghqwv pd| jr rq wr xsshu0vhfrqgdu| vfkrro1
Xsshu0vhfrqgdu| vfkrro lv yroxqwdu| dqg r￿huv vhyhudo surjudpv/ udqj0
lqj iurp yrfdwlrqdo wudlqlqj wr surjudpv wkdw suhsduh iru vwxglhv dw wkh
xqlyhuvlw| ohyho1 Wrgd|/ wkh fkrlfh ri dq dfdghplf ru d yrfdwlrqdo sur0
judp lv wkh fuxfldo vwdjh ri vhohfwlrq1 D plqru vkduh ri wkrvh frpsohwlqj
LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhB <yrfdwlrqdo wudlqlqj jr rq wr xqlyhuvlw| hgxfdwlrq1
Vlqfh 4<:3 wkhuh kdyh ehhq d idlu dprxqw ri fkdqjhv dw wkh suh0sulpdu|
ohyho/ krzhyhu1 Wkhvh fkdqjhv duh uhohydqw dv wkh| d￿hfw wkh dowhuqdwlyh
wr vwduwlqj vfkrro hduo|1 Lq wkh plg 4<:3v/ suh0vfkrrov ￿ vwduwlqj dw djh
9 ￿ zhuh lqwurgxfhg1 Dovr/ gxulqj wkh 4<:3v wkhuh zdv d pdvvlyh lqfuhdvh
lq wkh qxpehu ri fklog fduh vorwv1 Wklv exlog0xs lpsolhg wkdw durxqg 93
shufhqw ri wkrvh eruq 4<;8 dwwhqghg fklog0fduh dw 8 |hduv0ri0djh1
Rxu dqdo|vlv fryhuv urxjko| 83 eluwk frkruwv1 Lw lv uhdvrqdeoh wr h{shfw
wkdw wkh frqwhqwv ri ￿wuhdwphqw% +vwduwlqj vfkrro dw d |rxqjhu djh, dqg
wkh ￿dowhuqdwlyh% +vwduwlqj dw dq roghu djh, lv fkdqjlqj ryhu wlph1 Fkdqjhv
lq shgdjrjlfdo whfkqltxhv dqg wkh vhohfwlyhqhvv ri wkh hqwluh vfkrro v|vwhp
lq xhqfh wkh wuhdwphqw1 Wkh dowhuqdwlyh lv dovr fkdqjlqj iru vxffhvvlyh
eluwk frkruwv1 Wkh dowhuqdwlyh xvxdoo| phdqw vwd|lqj dw krph zlwk rqh
sduhqw iru wkh frkruwv eruq lq wkh 4<73v/ 4<83v/ dqg prvw ri wkh 4<93v1
Exw iru frkruwv eruq lq wkh 4<:3v lw kdv lqfuhdvlqjo| ehfrph dwwhqglqj
fklog fduh1 Zh gr qrw kdyh lqirupdwlrq rq doo wkhvh fkdqjhv1 Exw zh fdq
h{dplqh li wkh hvwlpdwhv ydulhv ryhu eluwk frkruwv1
7 Gdwd dqg ghvfulswlyh vwdwlvwlfv
Wkh gdwd kdyh pdlqo| ehhq froohfwhg iurp dgplqlvwudwlyh uhfrugv exw dovr
iurp vrph vxuyh|v1 Wkh dgplqlvwudwlyh gdwd ruljlqdwh iurp Vwdwlvwlfv Vzh0
ghq dqg fryhu wkh hqwluh srsxodwlrq eruq lq Vzhghq 4<680;71 Doo lq doo/
wkhuh duh durxqg 71; ploolrq revhuydwlrqv1; Lqirupdwlrq rq |hdu dqg prqwk
ri eluwk ruljlqdwhv iurp eluwk uhfrugv/ dqg vkrxog lq sulqflsoh qrw vx￿hu
iurp phdvxuhphqw huuruv1 Lqglylgxdov eruq 4<7404<;5 kdyh ehhq olqnhg
wr wkhlu elrorjlfdo sduhqwv/ dqg lqirupdwlrq rq sduhqwdo kljkhvw hgxfdwlrq
kdyh ehhq rewdlqhg iurp wkh fhqvxvhv1 Wkh fryhudjh ri wkh sduhqwdo lq0
irupdwlrq lqfuhdvhv zlwk |hdu ri eluwk dqg lv ;3 shu fhqw ru kljkhu iru
lqglylgxdov eruq diwhu 4<931
Wkh vfkrro vwduwlqj djh lv xqiruwxqdwho| qrw uhsruwhg lq Vzhglvk dg0
plqlvwudwlyh uhfrugv1 Zh zloo wkhuhiruh xvh gl￿huhqw gdwd vrxufhv wr frq0
vwuxfw vxfk d phdvxuh1 Iru lqglylgxdov eruq 4<:50;7 wkhuh lv lqirupdwlrq
rq wkh |hdu ri frpsxovru| vfkrro frpsohwlrq +lq qlqwk judgh,1 Vlqfh judgh
;Zh h{foxgh doo <33/333 lppljudqwv +wklv pd| lqfoxgh qdwlyh0eruq zkr kdyh vshqw dw
ohdvw d |hdu deurdg,/ vlqfh wkh| odfn uholdeoh lqirupdwlrq rq gdwh ri eluwk/ vfkrro vwduwlqj
djh dqg |hduv ri vfkrrolqj1 Ixuwkhu/ lqglylgxdov zkr kdyh ghfhdvhg ru hpljudwhg e| wkh
|hdu ri 5333 duh qrw fryhuhg e| wkh gdwd1
43 LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhBuhwhqwlrq ru dgydqfhphqw uduho| lv sudfwlfhg lq Vzhglvk vfkrrov/ srwhqwldo
plv0fodvvl￿fdwlrq lv d yhu| plqru lvvxh1< Wkhuhiruh/ zh fdofxodwh wkh vfkrro
vwduwlqj djh iru wkhvh frkruwv dv=
DV







l lv vfkrro vwduwlqj djh/ \ RFl lv wkh |hdu ri frpsxovru| vfkrro
frpsohwlrq/ \ REl lv wkh |hdu ri eluwk +< lv wkh qxpehu ri |hduv lq frpsxo0
vru| vfkrro,/ dqg PREl lv wkh prqwk ri eluwk +udqjlqj iurp 4 wr 45/ dqg
; uh hfwv wkh idfw wkdw vfkrrov vwduw lq Dxjxvw,1 Wkxv/ DV
l lv phdvxuhg lq
|hduo| xqlwv exw ydulhv e| prqwk ri eluwk143
Wr rewdlq d phdvxuh ri vfkrro vwduwlqj djh iru hduolhu frkruwv zh xvh
gdwd iurp wkh vr fdoohg XJX surmhfw uxq e| wkh Ghsduwphqw ri Hgxfdwlrq
dw wkh Xqlyhuvlw| ri Jùwheruj1 Wkh ￿uvw wzr vxuyh|v fryhu doo lqglylgxdov
eruq lq Vzhghq rq wkh 8wk/ 48wk ru 58wk ri dq| prqwk lq 4<7; ru 4<86/
uhvshfwlyho|1 Zh dovr xvh gdwd iru frkruwv eruq lq 4<9: dqg 4<:5> wkhvh
gdwd kdyh ehhq vdpsohg xvlqj d wzr vwhs surfhgxuh/ zkhuh pxqlflsdol0
wlhv ￿uvw kdyh ehhq vhohfwhg iurp gl￿huhqw vwudwd dqg wkhq d qxpehu ri
frpsxovru| vfkrro fodvvhv lq judgh 6 kdyh ehhq udqgrpo| vdpsohg iurp
wkhvh vwudwd1 Wkhvh gdwd lqfoxgh lqwhooljhqfh whvw vfruhv dqg dfklhyhphqw
whvw vfruhv lq vl{wk judgh1 Iru wkh 4<7; frkruw wkhuh lv lqirupdwlrq rq wkh
|hdu wkh sxslov hqwhuhg judgh rqh dqg lq wkh 4<86 frkruw wkhuh lv gdwd rq
wkh judgh wkh lqglylgxdov dwwhqghg lq wkh 4<98299 vfkrro |hdu1 Iru wkh
4<9: dqg 4<:5 frkruwv zh kdyh lqirupdwlrq rq wkh djh lq judgh 61 Zh xvh
wklv lqirupdwlrq wr fdofxodwh djh dw vfkrro hqwu| +xvlqj htxdwlrq +4, zlwk
ihzhu |hduv ri frpsxovru| vfkrrolqj,1 Wkh vfkrro vwduwlqj djh lq wkh XJX
vdpsohv lv wkhq uhjuhvvhg rq prqwk ri eluwk wr suhglfw wkh vfkrro vwduwlqj
djh iru wkh 4<680:4 frkruwv lq wkh dgplqlvwudwlyh gdwd1
Ilqdo judghv iurp frpsxovru| vfkrro lv froohfwhg e| Vwdwlvwlfv Vzhghq
iru wkh 4<;;05333 shulrg1 Wkh qrupdo judgxdwlrq djh lv 49 |hduv/ vr wklv
lqirupdwlrq lv lq sulqflsoh dydlodeoh iru wkh 4<:504<;7 frkruwv1 Krzhyhu/
<Frupdq +5336, dqg Hlgh dqg Vkrozdwhu +5334, vkrz wkdw judgh uhwhqwlrq dqg dg0
ydqfhphqw lv vwurqjo| uhodwhg wr vhdvrq ri eluwk lq wkh X1V1 Lq Vzhghq/ krzhyhu/ fkloguhq
uduho| uhshdw ru vnls judghv1 Gdwd iru wkh 4<93v vxjjhvw wkdw kdoi ri wkrvh ￿qlvklqj odwh
+rqo| 619 ( ri wkh srsxodwlrq, zhuh uhwhqghg gxulqj frpsxovru| vfkrro1
43Udwkhu wkdq fdofxodwlqj wkh vfkrro vwduwlqj djh iurp wkh vfkrro ohdylqj djh iru
lqglylgxdov eruq 4<:50;7/ zh fdq xvh wkh XJX gdwd iru frkruwv eruq lq 4<:: dqg 4<;5/
dqg dsso| wkh surfhgxuh ghvfulehg ehorz1 Qrwlfh wkdw wklv kdv qr lpsolfdwlrqv iru rxu
uhvxowv1
LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhB 44gxh wr ghod|hg hqwu| iru vrph lqglylgxdov/ zh kdyh frpsohwh frpsxovru|
vfkrro judghv iru wkh 4<:80;6 frkruwv rqo|144 Wkh uhjlvwhu frqwdlqv lq0
irupdwlrq rq judghv iru doo vxemhfwv1 Lq prvw ri wkh shulrg vwxglhg/ wkh
judglqj v|vwhp zdv uhodwlyh1 Wkh judghv udqjhg iurp 4 wr 8 +zlwk 8 ehlqj
wkh kljkhvw judgh, dqg zhuh vhw vxfk wkdw wkh qdwlrqdo dyhudjh zdv 6 +zlwk
d xqlw vwdqgdug ghyldwlrq,1 Zlwk wkh lpsohphqwdwlrq ri d qhz fxuulfxoxp
￿ zklfk d￿hfwhg wkrvh judgxdwlqj lq 4<<; ￿ wkh uhodwlyh judglqj v|vwhp
zdv uhsodfhg zlwk dq devroxwh +ru jrdo0rulhqwhg, v|vwhp1 Wkhuh duh irxu
ohyhov ri judghv lq wkh qhz v|vwhp= idlo/ sdvv/ sdvv zlwk glvwlqfwlrq dqg
sdvv zlwk vshfldo glvwlqfwlrq1 Wr pdnh wkhvh gl￿huhqw judglqj v|vwhpv
frpsdudeoh/ zh dwwdfk d shufhqwloh udqn wr hdfk judgh iru doo vxemhfwv145
Wr jxlgh whdfkhuv lq wkhlu judglqj/ qdwlrqdo dfklhyhphqw whvw kdyh ehhq
xqghuwdnhq lq erwk wkh rog dqg wkh qhz judglqj v|vwhp1 Wkhvh uhvxowv duh/
krzhyhu/ rqo| dgylvru|/ dqg whdfkhuv pljkw ghyldwh iurp wkhp1 Dv orqj
dv whdfkhuv gr qrw v|vwhpdwlfdoo| ryhufrpshqvdwh ru sxqlvk vrph jurxsv/
wklv vkrxog qrw eh d sureohp1 Wr dvvhvv wkh lqirupdwlrq ydoxh frqwdlqhg
lq wkh judghv zh xvh wkh XJX gdwd/ zklfk/ dv douhdg| qrwhg/ frqwdlq
lqirupdwlrq rq/ lqwhu dold/ dfklhyhphqw whvw vfruhv1
Vwdwlvwlfv Vzhghq froohfwv lqirupdwlrq rq wkh kljkhvw ohyho ri hgxfdwlrq
frpsohwhg iru doo lqglylgxdov> rxu hgxfdwlrqdo dwwdlqphqw gdwd shuwdlq wr
53331 Zh frqyhuw wkh kljkhvw hgxfdwlrqdo ohyho dwwdlqhg lqwr |hduv ri
hgxfdwlrq xvlqj wkh Vzhglvk Ohyho ri Olylqj Vxuyh| +VOOV, frqgxfwhg
lq 53331 Wkh VOOV frqwdlqv lqirupdwlrq rq hgxfdwlrqdo dwwdlqphqw dqg
oderu pdunhw vxffhvv iru d uhsuhvhqwdwlyh vdpsoh ri lqglylgxdov djhg 4; wr
:81 Zkdw lv frqyhqlhqw iru rxu sxusrvhv lv wkdw lw lqfoxghv erwk uhjlvwhu
lqirupdwlrq rq kljkhvw ohyho ri hgxfdwlrq dqg vxuyh| lqirupdwlrq rq wlph
vshqw lq vfkrro1 Zh suhglfw |hduv ri hgxfdwlrq iru wkh hqwluh srsxodwlrq
xvlqj wkh hvwlpdwhv iurp d uhjuhvvlrq ri |hduv ri hgxfdwlrq lq wkh VOOV
rq wkh hgxfdwlrqdo ohyhov dffruglqj wr wkh uhjlvwhu lqirupdwlrq1 Wr doorz
|hduv ri vfkrrolqj dvvrfldwhg zlwk hdfk ohyho ri hgxfdwlrq wr ydu| vprrwko|
dfurvv frkruwv/ zh hvwlpdwh vhsdudwh uhjuhvvlrqv iru hdfk eluwk frkruw +￿
￿yh frkruwv,1
44Wr jhw frpsohwh gdwd iru d ixoo eluwk frkruw/ frpsxovru| vfkrro judghv iru lqglylgxdov
zkr kdyh dq hduo| +ghod|hg, vfkrro vwduw ru zkr kdyh ehhq dgydqfhg +uhwdlqhg,/ duh
froohfwhg iurp wkh suhfhhglqj +vxevhtxhqw, vfkrro |hduv1
45Khqfh/ zh kdyh udqnhg wkh judghv lq wkh rog dqg wkh qhz v|vwhp vhsdudwho|1 Lq wkh
hpslulfdo dqdo|vlv/ zh ohw |hdu ri eluwk ￿{hg h￿hfwv fdswxuh dq| frkruw wuhqgv lq wkh
judghv1
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1RWH￿￿1RUPDO￿VFKRRO￿VWDUWLQJ￿DJH￿LV￿EHWZHHQ￿￿￿￿￿DQG￿￿￿￿￿\HDUV￿GHSHQGLQJ￿RQ￿PRQWK￿RI￿ELUWK￿￿ ￿Rxu hduqlqjv phdvxuh lv edvhg rq uhjlvwhu lqirupdwlrq1 Lw lv phdvxuhg
dv ri 5333 dqg gh￿qhg dv wkh vxp ri dqqxdo jurvv zdjh hduqlqjv dqg
frpshqvdwlrq gxulqj whpsrudu| zrun devhqfh +edvlfdoo| gxh wr looqhvv ru
sduhqwdo ohdyh, lq VHN146
Wkh dyhudjh vfkrro vwduwlqj djh lq rxu vdpsoh lv :15 |hduv147 Fkloguhq
w|slfdoo| vwduw vfkrro ehwzhhq wkh djhv 91; dqg :1:/ exw vrph fkloguhq vwduw
vfkrro douhdg| dw wkh djh ri ￿yh dqg rwkhuv qrw xqwlo wkh| wxuq whq |hduv
rog1 Wdeoh 5 vkrzv wkh vkduh ri fkloguhq zlwk dq hduo|/ qrupdo ru ghod|hg
vfkrro vwduw e| prqwk ri eluwk iru wkh 4<:80;6 eluwk frkruwv1 Hyhq wkrxjk
sduhqwv dqg vfkrro dgplqlvwudwruv fdq d￿hfw wkh wlplqj ri wkh fkloguhq*v
vfkrro vwduw wr vrph h{whqw/ urxjko| <: shufhqw ri doo fkloguhq vwduw vfkrro
wkh |hdu wkh| wxuq vhyhq1 Wkh suredelolw| ri d ghod|hg ru dq hduo| vfkrro
vwduw ydulhv zlwk prqwk ri eluwk1 Derxw 519 shufhqw ri wkh fkloguhq eruq
lq Mdqxdu| vwduwv vfkrro rqh |hdu hduo|1 Wkh suredelolw| ri dq hduo| vfkrro
vwduw idoov prqrwrqlfdoo| iru odwhu prqwkv ri eluwk/ dqg lv qhjoljleoh iru
fkloguhq eruq lq Ghfhpehu1 Wkh rssrvlwh sdwwhuq lv irxqg iru ghod|hg
vfkrro vwduw/ zkhuh dv pxfk dv ;1; shufhqw ri fkloguhq eruq lq Ghfhpehu
ehjlqv vfkrro rqh |hdu odwh1 Wkh vkduh ri fkloguhq zlwk d ghod|hg vfkrro
vwduw idoov prqrwrqlfdoo| iru fkloguhq eruq hduolhu lq wkh |hdu1
8 Judsklfdo dqdo|vlv
Lq Vzhghq/ rqo| 6 shufhqw ri wkh fkloguhq vwduw vfkrro hduolhu ru odwhu wkdq
wkh |hdu zkhq wkh| wxuq vhyhq1 Vxfk d vpdoo vkduh pljkw vhhp qhjoljleoh/
exw pljkw vwloo eh hqrxjk wr surgxfh d plvohdglqj fruuhodwlrq ehwzhhq
vfkrro vwduwlqj djh dqg odwhu shuirupdqfh1 Iljxuh 4 vkrzv wkh uhodwlrq
ehwzhhq djh dw vfkrro vwduw dqg wkh qlqwk judgh judgh srlqw dyhudjh +JSD,
iru wkh 4<:80;6 eluwk frkruwv1 Wkh shuirupdqfh lq frpsxovru| vfkrro e|
vfkrro vwduwlqj djh h{klelw d vwhszlvh qhjdwlyh uhodwlrqvkls1 Wdnhq dw idfh
ydoxh/ wklv zrxog vxjjhvw wkdw fkloguhq zkr vwduw vfkrro hduolhu gr ehwwhu
wkdq fkloguhq zkr vwduw vfkrro odwhu1 Qrwh/ krzhyhu/ wkdw wkh grzqzdug
wuhqg/ lv gulyhq e| vkdus gursv lq wkh shuirupdqfh mxvw dw wkh plqlpxp
dqg pd{lpxp qrupdo vfkrro vwduwlqj djh +91; dqg :1: |hduv/ uhvshfwlyho|,1
46Wkh lqirupdwlrq frphv iurp wkh wd{ dvvhvvphqw dv zhoo dv wkh hpsor|huv* dqg dx0
wkrulwlhv* vwdwhphqwv ri lqfrph dqg doorzdqfhv1
47Wdeohv D40D6 lq wkh Dsshqgl{ uhsruw ghvfulswlyh vwdwlvwlfv iru wkh 4<680;7 eluwk
frkruwv1
47 LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhBZlwklq hdfk vhjphqw ri hduo|/ qrupdo dqg ghod|hg vfkrro vwduwhuv/ wkhuh
vhhpv wr eh qr ru d srvlwlyh uhodwlrq ￿ lq sduwlfxodu iru wkh jurxs ri qrupdo
vfkrro vwduwhuv ￿ ehwzhhq wkh djh dw vfkrro hqwu| dqg qlqwk judgh JSD1
Wklv kljko| luuhjxodu uhodwlrq ehwzhhq djh dw vfkrro vwduw dqg frpsxovru|
vfkrro shuirupdqfh lv/ wkxv/ olnho| wr eh gxh wr wkh qrq0udqgrp vhohfwlrq













Wkh hpslulfdo vwudwhj| lq wklv sdshu lv wr h{sorlw wkh h{rjhqrxv ydul0
dwlrq lq vfkrro vwduwlqj djh fdxvhg e| wkh fkloguhq*v prqwk ri eluwk dqg
wkh vfkrro fxw0r￿ gdwh1 Wkh vfkrro vwduwlqj djh ohjlvodwlrq lqgxfhv wkh
iroorzlqj h{shfwhg vfkrro vwduwlqj djh ixqfwlrq=
iDV





l lv wkh djh fklog l lv h{shfwhg wr vwduw vfkrro1 Fkloguhq eruq
lq Mdqxdu| +PREl @ 4, w|slfdoo| vwduw vfkrro dw :1: |hduv1 Iru lqglylgx0
dov eruq odwhu lq wkh |hdu/ wkh h{shfwhg vfkrro vwduwlqj djh ixqfwlrq idoov
prqrwrqlfdoo| wr 91; |hduv iru fkloguhq eruq lq Ghfhpehu1 Wkh ixqfwlrq
wkhq pdnhv d vkdus mxps edfn wr :1: |hduv dw Mdqxdu| 4vw/ jhqhudwlqj d
vdz0whhwk vkdshg sdwwhuq iru djh dw vfkrro hqwu| e| prqwk ri eluwk1
LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhB 48Hduolhu vwxglhv ri wkh h￿hfw ri vfkrro vwduwlqj djh w|slfdoo| irfxv rq
wkh shuirupdqfh lq frpsxovru| vfkrro1 Xvxdoo|/ wkh gdwd lv froohfwhg iru
doo sxslov eruq d vshfl￿f |hdu zkr duh lq wkh vdph judgh1 Dowkrxjk zh
xvh gdwd rq hduo| dfdghplf dfklhyhphqw iru doo lqglylgxdov lq d eluwk fr0
kruw +dqg qrw rqo| wkrvh zkr kdyh d qrupdo vfkrro vwduw,/ rxu vwxg| ri
hduo| rxwfrphv lv qrw dq h{fhswlrq1 Wkhuh lv/ krzhyhu/ dq h{dfw olqhdu
ghshqghqfh ehwzhhq djh/ djh dw vfkrro vwduw dqg wlph vshqw lq vfkrro iru




zkhuh Dlw lv djh dw w +wkh wlph ri gdwd froohfwlrq,/ DV
l lv vfkrro vwduwlqj
djh dqg VF
lw lv frpsxovru| vfkrrolqj dw w1 Fkloguhq zkr vwduw vfkrro zkhq
wkh| duh vrphzkdw roghu/ duh/ wkxv/ vrphzkdw roghu dovr zkhq wkh| gr wkh
whvw +ru jhw wkh judghv, lq d jlyhq judgh1 Djdlq/ xvlqj wkh vfkrro vwduwlqj
djh ohjlvodwlrqv/ h{suhvvlrqv +5, dqg +6, fdq eh xvhg wr ghulyh dq h{shfwhg










lw lv wkh h{shfwhg djh ixqfwlrq dqg vF
w lv d jlyhq judgh lq frpsxo0
vru| vfkrro1 Wkh rqo| gl￿huhqfh ehwzhhq wkh h{shfwhg vfkrro vwduwlqj djh
dqg wkh h{shfwhg djh ixqfwlrqv lv wkh frqvwdqw judgh ohyho1 Lw lv/ wkxv/ qrw
srvvleoh wr iuhho| ydu| h{shfwhg djh dqg h{shfwhg djh dw vfkrro hqwu| iru
fkloguhq hquroohg lq wkh vdph judgh ri frpsxovru| vfkrro1 Vr gl￿huhqfhv
lq frpsxovru| vfkrro shuirupdqfh e| prqwk ri eluwk pd| uh hfw qrw rqo|
vfkrro vwduwlqj djh h￿hfwv exw dovr djh h￿hfwv1
Iljxuh 5 looxvwudwhv wkh h{shfwhg djh dqg h{shfwhg vfkrro vwduwlqj djh
sur￿ohv lqgxfhg e| wkh vfkrro vwduwlqj djh ohjlvodwlrqv iru gl￿huhqw gdwd
froohfwlrq vwudwhjlhv1 Zkhq wkh gdwd duh froohfwhg iru doo lqglylgxdov lq
wkh vdph judgh ri frpsxovru| vfkrro/ wkh vdz0whhwk vkdshg sdwwhuq iru
wkh h{shfwhg vfkrro vwduwlqj djh ixqfwlrq lv wudqvplwwhg wr wkh h{shfwhg
djh ixqfwlrq1 Wklv lv looxvwudwhg lq Sdqho D ri Iljxuh 51 Fkloguhq eruq
mxvw diwhu wkh vfkrro fxw0r￿ gdwh/ vwduw vfkrro rqh |hdu odwhu wkdq fkloguhq
eruq mxvw ehiruh wkh fxw0r￿1 Vlqfh wkh gdwd lv froohfwhg lq wkh vdph judgh/
wkh rxwfrphv ri fkloguhq eruq lq Mdqxdu| duh froohfwhg rqh |hdu odwhu wkdq
iru fkloguhq eruq lq Ghfhpehu1 Frqvhtxhqwo|/ fkloguhq eruq mxvw diwhu wkh
euhdn0srlqw duh roghu zkhq wkh| vwduw vfkrro dqg zkhq wkh| gr wkh whvw
+ru jhw wkh judgh, wkdq fkloguhq eruq mxvw ehiruh wkh euhdn0srlqw1
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VWDUWLQJ￿ DJH￿ OHJLVODWLRQV￿ DQG￿ GLIIHUHQW￿ GDWD￿ FROOHFWLRQ￿ VWUDWHJLHV￿￿ 3DQHO￿ $￿ VKRZV￿ WKH￿ SURILOHV￿ IRU￿
UHSHDWHG￿FURVV￿VHFWLRQDO￿GDWD￿FROOHFWHG￿IRU￿DOO￿LQGLYLGXDOV￿LQ￿D￿JLYHQ￿JUDGH￿RI￿FRPSXOVRU\￿VFKRRO￿DW￿
GLIIHUHQW￿ SRLQWV￿ RI￿ WLPH￿￿ 3DQHO￿ %￿ VKRZV￿ WKH￿ SURILOHV￿ IRU￿ FURVV￿VHFWLRQDO￿ GDWD￿ FROOHFWHG￿ IRU￿ DOO￿
LQGLYLGXDOV￿DIWHU￿FRPSXOVRU\￿VFKRRO￿DW￿WKH￿VDPH￿SRLQW￿RI￿WLPH￿￿UHVSHFWLYHO\￿￿
￿
LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhB 4:Wr euhdn wkh h{dfw olqhdu ghshqghqfh ehwzhhq djh/ djh dw vfkrro hqwu|
dqg wlph vshqw lq frpsxovru| vfkrro/ zh xvh gdwd froohfwhg dw wkh vdph
srlqw lq wlph iru lqglylgxdov zkr kdyh frpsohwhg wkhlu frpsxovru| vfkrro0
lqj1 Wkh h{shfwhg djh ixqfwlrq wkhq fruuhvsrqgv wr wkh lqglylgxdov* dfwxdo
djh/ dqg lv qrw d￿hfwhg e| wkh djh dw vfkrro hqwu|1 Wklv lv looxvwudwhg lq
Sdqho E ri Iljxuh 51 Lq sduwlfxodu/ fkloguhq zkr duh eruq mxvw ehiruh ru
mxvw diwhu Mdqxdu| 4vw kdyh dssur{lpdwho| wkh vdph djh dw wkh wlph ri
revhuydwlrq/ wkh vdph dprxqw ri frpsxovru| vfkrrolqj exw vwduw vfkrro dw
gl￿huhqw djhv1 Iru wklv srsxodwlrq/ wkh rqo| gl￿huhqfh lv wkhlu h{shfwhg
djh dw vfkrro hqwu|1 Wkh wlplqj ri wkh gdwd froohfwlrq lv/ wkxv/ fuxfldo iru
vhsdudwho| lghqwli|lqj wkh h￿hfw ri wkh vfkrro vwduwlqj djh> wklv srlqw lv
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Iljxuh 6d vkrzv wkh %￿uvw0vwdjh% uhodwlrq ehwzhhq h{shfwhg dqg dfwxdo
djh dw vfkrro hqwu| e| |hdu dqg prqwk ri eluwk1 Fohduo|/ wkh dfwxdo djh
dw vfkrro vwduw iroorzv wkh h{shfwhg vfkrro vwduwlqj djh forvho|1 Fkloguhq
eruq hduo| lq wkh |hdu rq dyhudjh vwduw vfkrro dw wkh djh ri :1: |hduv1 Wkh
djh dw vfkrro hqwu| wkhq idoov prqrwrqlfdoo| e| prqwk ri eluwk wr derxw
91; |hduv iru fkloguhq eruq lq Ghfhpehu1 Lw wkhq mxpsv edfn wr dq dyhudjh
vfkrro vwduwlqj djh ri :1: |hduv iru fkloguhq eruq wkh iroorzlqj Mdqxdu|/
jhqhudwlqj d vdz0whhwk sdwwhuq ehwzhhq djh dw vfkrro hqwu| dqg gdwh ri
eluwk1 Wklv vxjjhvwv wkdw fkloguhq eruq rq gl￿huhqw vlghv ri wkh qhz |hdu
4; LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhBw|slfdoo| vwduw vfkrro zlwk dq djh gl￿huhqfh ri doprvw d |hdu1
Lq dgglwlrq wr h{klelwlqj d vwurqj dvvrfldwlrq zlwk wkh dfwxdo vfkrro
vwduwlqj djh/ wkh h{shfwhg vfkrro vwduwlqj djh lv dovr fruuhodwhg zlwk wkh
dyhudjh qlqwk judgh JSD1 Wklv lv vkrzq lq Iljxuh 6e1 Wkh dyhudjh JSD
iroorzv forvho| wkh vdz0whhwk sdwwhuq ri wkh dyhudjh vfkrro vwduwlqj djh/
zlwk vkdus mxpsv lq vwxghqw dfklhyhphqw mxvw durxqg wkh vfkrro fxw0r￿
gdwh1 Khqfh/ fkloguhq eruq lq wkh ehjlqqlqj ri wkh |hdu rq dyhudjh shuirup
ehwwhu lq vfkrro wkdq fkloguhq eruq odwhu1 Wkh gl￿huhqfh lq dyhudjh JSD
ehwzhhq Mdqxdu| dqg Ghfhpehu eluwkv lv derxw 8 shufhqwloh udqnv1 Lw vhhpv
uhdvrqdeoh wr eholhyh wkdw wkh yduldwlrq lq djh dw vfkrro hqwu| gulyhq e|
prqwk ri eluwk dqg wkh vfkrro fxw0r￿ gdwh lv h{rjhqrxv/ dqg wkdw wkh
ehwwhu shuirupdqfh ri fkloguhq eruq lq Mdqxdu| uhodwlyh wr wkrvh eruq lq
Ghfhpehu lv fdxvhg e| wkh gl￿huhqfhv lq wkh vfkrro vwduwlqj djh1 Zh
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Wkh revhuyhg uhodwlrq ehwzhhq prqwk ri eluwk dqg qlqwk judgh JSD
pljkw uh hfw gl￿huhqfhv lq vfkrro vwduwlqj djh dqg2ru gl￿huhqfhv lq djh1
Wr vhsdudwh wkh h￿hfw ri djh dw vfkrro hqwu| iurp dq| jhqhudo djh h￿hfw ￿
dqg wr vwxg| wkh orqj0uxq h￿hfwv ri vfkrro vwduwlqj djh ￿ zh qh{w suhvhqw
gdwd rq vfkrrolqj dqg hduqlqjv e| prqwk ri eluwk1 Wkhuh lv d vwurqj
LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhB 4<srvlwlyh wuhqg lq hgxfdwlrqdo dwwdlqphqw iru frkruwv eruq 4<680:8> vhh
Wdeoh D51 Dovr/ zh h{shfw wkh vwdqgdug frqfdyh djh0hduqlqjv sur￿ohv wr
surgxfh d qhjdwlyh wuhqg lq hduqlqjv e| |hdu ri eluwk1 Wr devwudfw iurp
wkhvh lvvxhv/ zh ghwuhqg wkh gdwd rq vfkrrolqj dqg hduqlqjv e| prqwk ri
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Iljxuh 7 ghslfwv wkh uhodwlrqvkls ehwzhhq dyhudjh |hduv ri hgxfdwlrq lq
5333 dqg gdwh ri eluwk iru wkrvh eruq ehwzhhq 4<88 dqg 4<971 Wkh ￿jxuh
vkrzv wkdw vhdvrq ri eluwk lv vwurqjo| uhodwhg wr hgxfdwlrqdo dwwdlqphqw1
Frqwudu| wr zkdw Dqjulvw dqg Nuxhjhu +4<<4, ￿qg/ krzhyhu/ lqglylgxdov
eruq lq Mdqxdu| kdyh pruh vfkrrolqj rq dyhudjh wkdq wkrvh eruq lq Gh0
fhpehu1 Wkxv wkh vkdus glvfrqwlqxlw| lq wkh h{shfwhg vfkrro vwduwlqj djh
lv wudqvodwhg lqwr dq xszdug mxps lq hgxfdwlrqdo dwwdlqphqw durxqg wkh
euhdn0srlqw148 Wklv lpsolhv wkdw wkh revhuyhg uhodwlrq ehwzhhq vhdvrq ri
eluwk dqg qlqwk judgh JSD fdqqrw vroho| eh h{sodlqhg e| djh gl￿huhqfhv1
Lqglylgxdov eruq dw wkh hqg ri wkh |hdu ru lq wkh ehjlqqlqj ri wkh qh{w
kdyh derxw wkh vdph djh exw vwduw vfkrro dw gl￿huhqw djhv1 Wkxv/ wkhuh lv
d orqj0uxq srvlwlyh h￿hfw ri djh dw vfkrro vwduw rq hgxfdwlrqdo dwwdlqphqw1
48Zh vkrz odwhu wkdw wklv sdwwhuq lv vwurqjhvw iru wkh roghvw frkruwv dqg wkdw wkh
uhjxodulw| krogv iru doo eluwk frkruwv eruq ehiruh 4<:81
53 LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhBIljxuh 8 vkrzv wkh h{shfwhg vfkrro vwduwlqj djh dqg ghwuhqghg phgldq
orj hduqlqjv lq 5333 iru wkh frkruwv eruq ehwzhhq 4<88 dqg 4<97149 Wkh
sdwwhuq lv frqvlghudeo| pruh huudwlf iru hduqlqjv wkdq iru hgxfdwlrq1 Iru
wkh eluwk frkruwv vkrzq lq wkh ￿jxuh/ wkhuh lv h￿hfwlyho| qr uhodwlrqvkls
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Doo lq doo/ gdwh ri eluwk dqg wkh vfkrro fxw0r￿ gdwh jhqhudwh srwhqwldoo|
h{rjhqrxv yduldwlrq lq djh dw vfkrro hqwu|1 Dfwxdo vfkrro vwduwlqj djh e|
prqwk ri eluwk iroorzv d vdz0whhwk vkdshg sdwwhuq/ zlwk wkrvh ehlqj eruq
lq wkh ehjlqqlqj ri wkh |hdu ehlqj pruh olnho| wr eh roghu zkhq wkh| vwduw
vfkrro1 Wkh uhodwlrqvkls ehwzhhq qlqwk judgh JSD dqg prqwk ri eluwk
iroorzv forvho| wkh sdwwhuq irxqg iru wkh vfkrro vwduwlqj djh/ vxjjhvwlqj
wkdw fkloguhq zkr vwduw vfkrro zkhq wkh| duh vrphzkdw roghu gr ehwwhu
wkdq fkloguhq zkr vwduw vfkrro zkhq wkh| duh |rxqjhu1 Xvlqj gdwd rq odwhu
rxwfrphv/ zh ￿qg wkdw lqglylgxdov eruq mxvw ehiruh wkh vfkrro fxw0r￿ gdwh
gr ehwwhu lq vfkrro1 Exw wkh uhodwlrvkls ehwzhhq wkh h{shfwhg vfkrro vwduw
dqg hduqlqjv dsshduv wr eh vxevwdqwldoo| zhdnhu1
49Qrwlfh wkdw lqglylgxdov zlwk qr hduqlqjv duh lqfoxghg lq wkh vdpsoh dqg dvvljqhg
wkh orzhvw ydoxh ri orj hduqlqjv1
LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhB 549 Hpslulfdo frqvlghudwlrqv
Wkh judsklfdo dqdo|vlv vxjjhvwv d fohdu olqn ehwzhhq wkh yduldwlrq lq djh dw
vfkrro hqwu| lqgxfhg e| wkh vfkrro vwduwlqj djh ohjlvodwlrqv dqg hgxfdwlrqdo
rxwfrphv1 Krzhyhu/ wr eh deoh gudz vrph lqihuhqfh wkhuh lv qhhg iru d
pruh irupdo dqdo|vlv1 Dvvxph wkdw wkh rxwfrph +h1j1 whvw vfruhv/ judghv/
|hduv ri vfkrrolqj ru hduqlqjv, iru lqglylgxdo l dw wlph w +wkh wlph ri gdwd
froohfwlrq, fdq eh zulwwhq dv=
\lw @ ￿  . Dlw￿ . VF
lw￿  . DV
l ￿  . [lw￿  . %lw/ +8,
zkhuh Dlw ghqrwhv djh/ VF
lw frpsxovru| vfkrrolqj/ DV
l wkh vfkrro vwduwlqj
djh/ [lw d yhfwru ri lqglylgxdo fkdudfwhulvwlfv/ dqg %lw dq lqglylgxdo vshfl￿f
huuru frpsrqhqw1 Wkh vfkrro vwduwlqj djh frh!flhqw ￿  lv wkh sdudphwhu
ri sulpdu| lqwhuhvw1
Wkhuh duh wzr pdlq hpslulfdo sureohpv zlwk hvwlpdwlqj +8, xvlqj ROV1
Iluvw/ vlqfh sduhqwv dqg vfkrro dgplqlvwudwruv fdq d￿hfw wkh djh zkhq





9@ 3,1 Khqfh/ ROV hvwlpdwhv ri ￿  pljkw vx￿hu iurp eldv14: Vhfrqg/ iru
lqglylgxdov vwloo hquroohg lq frpsxovru| vfkrro/ wkhuh lv dq h{dfw olqhdu
ghshqghqfh ehwzhhq djh/ djh dw vfkrro vwduw dqg wlph vshqw lq vfkrro
+Dlw @ DV
l .VF
lw,1 Lw lv/ wkxv/ qrw srvvleoh wr vhsdudwho| lghqwli| ￿/ ￿  dqg
￿  iru wklv srsxodwlrq1
Rxu hpslulfdo vwudwhj| lv wr h{sorlw wkh h{rjhqrxv yduldwlrq lq djh dw
vfkrro hqwu| gulyhq e| wkh fkloguhq*v gdwh ri eluwk dqg wkh vfkrro fxw0r￿
gdwh1 Lq sduwlfxodu/ fkloguhq eruq rq hdfk vlgh ri wkh qhz |hdu/ duh eruq dw
derxw wkh vdph wlph exw gl￿hu lq wkhlu vfkrro vwduwlqj djh1 Wklv lv dq ds0
solfdwlrq ri Wklvwohwkzdlwh dqg Fdpehoo*v +4<93, uhjuhvvlrq0glvfrqwlqxwl|
ghvljq/ zkhuh wkh uhjuhvvru ri lqwhuhvw +vfkrro vwduwlqj djh, fdq eh h{0
suhvvhg dv d nqrzq glvfrqwlqxrxv ixqfwlrq ri dq xqghuo|lqj yduldeoh +gdwh
ri eluwk,1 Wr h{sorlw wkh h{rjhqrxv yduldwlrq lqgxfhg e| wkh vfkrro vwduw0
lqj djh ohjlvodwlrqv/ zh zloo xvh wkh h{shfwhg vfkrro vwduwlqj djh ixqfwlrq
+iDV
l , dv dq lqvwuxphqw iru dfwxdo djh dw vfkrro hqwu| +DV
l ,1 Wkh %￿uvw0
vwdjh% uhodwlrq fdq/ wkxv/ eh h{suhvvhg dv=
DV
l @ ￿  . Dlw￿ . VF
lw￿  . iDV
l ￿  . [lw￿  .￿lw1 +9,
4:Vlqfh uhwhqwlrq dqg dgydqfhphqw lv vr uduh lq Vzhghq/ zh gr qrw wuhdw frpsxovru|
vfkrrolqj dv dq hqgrjhqrxv yduldeoh1
55 LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhBVlqfh iDV
l lv d ghwhuplqlvwlf glvfrqwlqxrxv ixqfwlrq ri gdwh ri eluwk/ dqg
vlqfh djh +gdwh ri eluwk, lv uhodwhg erwk wr hduqlqjv dqg hgxfdwlrqdo dwwdlq0
phqw/ lw lv fuxfldo wr dffrxqw iru dq| gluhfw h￿hfw ri djh rq wkh rxwfrph1
Rxu pdlq dssurdfk lv wr dgg  h{leoh vshfl￿fdwlrqv ri gdwh ri eluwk wr wkh
prgho1 Lq sduwlfxodu/ zh vshfli| eluwk frkruw ￿{hg h￿hfwv dorqj zlwk d
txdgudwlf lq gdwh ri eluwk zklfk lv doorzhg wr vkliw dw wkh euhdn0srlqw +Gh0
fhpehu 64,1 Qrwh/ krzhyhu/ wkdw dgglqj |hdu0ri0eluwk gxpp| yduldeohv
zrxog glylgh wlph lqwr fdohqgdu |hduv/ zklfk lv h{dfwo| zkdw wkh vfkrro
vwduwlqj djh ohjlvodwlrq grhv1 Wr eh deoh wr h{sorlw wkh yduldwlrq lq wkh
vfkrro vwduwlqj djh durxqg wkh qhz |hdu/ zh wkhuhiruh vkliw wkh |hdu0ri0
eluwk ￿{hg h￿hfwv> wlph lv wkxv glylghg lqwr rqh0|hdu0orqj lqwhuydov udqjlqj
iurp Mxo| 4vw wr Mxqh 63wk wkh iroorzlqj |hdu1 Wkh lghqwli|lqj dvvxps0
wlrq lq wklv prgho lv/ wkxv/ wkdw wkhvh  h{leoh frqwurov iru wlph ri eluwk
uhpryh dq| gluhfw h￿hfw ri gdwh ri eluwk rq wkh rxwfrph1 Iru wkh orqj0uxq
rxwfrphv +froohfwhg dw wkh vdph srlqw lq wlph,/ lqfoxglqj wkhvh frqwurov
uhpryhv dq| gluhfw h￿hfw ri djh rq wkh rxwfrphv1 Dv d vshfl￿fdwlrq whvw/
zh zloo dovr uhvwulfw wkh vdpsoh wr lqglylgxdov eruq forvh wr wkh vfkrro
fxw0r￿ gdwh1
Doo rxwfrph phdvxuhv duh froohfwhg dw d jlyhq dprxqw ri frpsxovru|
vfkrrolqj> hlwkhu lq wkh vdph judgh ri frpsxovru| vfkrro ru zkhq frpsxo0
vru| vfkrro lv frpsohwhg1 Khqfh/ rxu gdwd lpsolflwo| krog wlph vshqw lq
frpsxovru| vfkrro frqvwdqw dqg zh fdq gurs VF
lw iurp wkh prgho1 Dv qrwhg
deryh/ wkh wlplqj ri wkh gdwd froohfwlrq lv fuxfldo iru zkdw wkh hvwlpdwhv
uh hfw1 Iru rxwfrphv froohfwhg lq wkh vdph judgh ri frpsxovru| vfkrro/
wkhuh lv qr lqghshqghqw yduldwlrq lq djh dqg djh dw vfkrro vwduw1 Wkhvh
hvwlpdwhv pd|/ wkxv/ uh hfw wkh frpelqhg h￿hfw ri djh dqg djh dw vfkrro
hqwu|1 Iru rxwfrphv froohfwhg diwhu frpsxovru| vfkrrolqj/ wkh h{dfw olqhdu
ghshqghqfh ehwzhhq djh/ djh dw vfkrro vwduw dqg frpsxovru| vfkrrolqj
lv qr orqjhu elqglqj1 Wkhvh hvwlpdwhv zloo/ wkxv/ vhsdudwho| lghqwli| wkh
h￿hfw ri vfkrro vwduwlqj djh1
: Uhjuhvvlrq uhvxowv
Wkh sxusrvh ri wklv vhfwlrq lv wr suhvhqw d froohfwlrq ri hylghqfh shuwdlqlqj
wr wkh lpsruwdqfh ri djh dw vfkrro vwduw iru vfkrrolqj dqg oderu pdunhw
rxwfrphv1 Zh ehjlq lq vhfwlrq :14 zlwk frpsxovru| vfkrro rxwfrphv1 Rxw0
frphv lq vfkrro lv wkh qdwxudo sodfh wr vwduw/ dowkrxjk lw lv wkhq jhqhudoo|
qrw srvvleoh wr vhsdudwh wkh h￿hfw ri wkh vfkrro vwduwlqj djh iurp wkh h￿hfw
LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhB 56ri djh gl￿huhqfhv zkhq wkh rxwfrph lv phdvxuhg1 Krzhyhu/ wkh frpsxo0
vru| vfkrro rxwfrphv duh lqwhuhvwlqj/ lq sduwlfxodu vlqfh wkh ghvfulswlyh
dqdo|vlv lq vhfwlrq 8 vkrzhg wkdw wkhuh duh orqj0uxq h￿hfwv ri gl￿huhqfhv
lq wkh vfkrro vwduwlqj djh1
Lq vhfwlrq :15 zh dgguhvv d txhvwlrq ri juhdw srolf| vljql￿fdqfh1 Lv
wkh vfkrro vwduwlqj djh h￿hfw gxh wr wkh idfw wkdw lw lv pruh surgxfwlyh
wr vwduw fodvv urrp wudlqlqj +hduolhu ru, odwhu ru lv lw gxh wr wkh idfw wkdw
wkrvh vwduwlqj vfkrro dw dq roghu djh duh uhodwlyho| roghu zlwklq fodvvB Li lw
lv sulpdulo| d uhodwlyh djh h￿hfw/ wkhq rxu hvwlpdwhv pd| kdyh olwwoh wr vd|
derxw wkh ixqgdphqwdo srolf| txhvwlrq= Vkrxog irupdo ohduqlqj vwduw dw dq
hduolhu ru d odwhu djhB Wr dgguhvv wkhvh lvvxhv/ zh pdnh xvh ri wkh dujxdeo|
vwrfkdvwlf yduldwlrq dfurvv frkruwv zlwklq vfkrrov lq wkh djh frpsrvlwlrq
ri wkh lqglylgxdov* shhuv1 Wklv vwudwhj| hqdeohv xv wr rewdlq d phdvxuh ri
wkh lqglylgxdov* uhodwlyh srvlwlrq lq wkh djh glvwulexwlrq1 Wr suhfhgh wkh
uhvxowv/ zh vkrz lq vhfwlrq :15 wkdw wkh uhodwlyh djh ri wkh nlgv vrphwlphv
pdwwhuv exw zkhq lw pdwwhuv wkh h￿hfw lv plqru1
Vhfwlrq :16 h{dplqhv wkh orqj0uxq h￿hfwv rq hgxfdwlrq dwwdlqphqw dqg
hduqlqjv +erwk revhuyhg lq 5333, ri gl￿huhqfhv lq wkh vfkrro vwduwlqj djh1
Dv klqwhg dw hduolhu/ wkh h￿hfwv ri wkh vfkrro vwduwlqj djh shuvlvw lqwr
dgxowkrrg1
:14 Frpsxovru| vfkrro rxwfrphv
Lq Wdeoh 6 zh h{dplqh wkh uhodwlrqvkls ehwzhhq wkh vfkrro vwduwlqj djh
dqg wkh judgh srlqw dyhudjh1 Wkh judgh srlqw dyhudjh shuwdlqv wr wkh
qlqwk judgh dqg zh edvh wkh hvwlpdwhv rq wkh 4<:80;6 eluwk frkruwv1
Wkh ￿uvw froxpq suhvhqwv wkh vlpsoh ROV hvwlpdwhv14; Wkh dvvrfldwlrq
ehwzhhq wkh dfwxdo vfkrro vwduwlqj djh dqg vwxghqw shuirupdqfh lv qhjd0
wlyh1 Krzhyhu/ wklv vkrxog qrw eh lqwhusuhwhg dv wkh fdxvdo h￿hfw ri wkh
vfkrro vwduwlqj djh1 Lqvwhdg/ lw lv gulyhq e| wkh idfw wkdw hduo| vwduwhuv lv
vhohfwhg iurp wkh srro ri zhoo0shuiruplqj sxslov zkloh wkrvh zlwk d ghod|hg
vfkrro vwduw lv vhohfwhg iurp wkh srro ri xqghu0dfklhyhuv +vhh Iljxuh 4,1
Wkdw vhohfwlrq eldvhv wkh ROV hvwlpdwh lv looxvwudwhg e| wkh wzr uh0
gxfhg irup uhodwlrqvklsv suhvhqwhg lq froxpqv 5 dqg 61 Lw frphv dv qr
4;Wr devwudfw iurp dq| wuhqgv dqg vhdvrqdolwlhv lq eluwk udwhv/ zh dozd|v zhljkw wkh
hvwlpdwhv e| wkh lqyhuvh suredelolw| ri ehlqj lqfoxghg lq wkh vdpsoh> qrwlfh/ wkrxjk/
wkdw wkh hvwlpdwhv duh pruh ru ohvv lqyduldqw wr zhljkwlqj1 Zh dovr suhvhqw vwdqgdug
huuruv zklfk duh dgmxvwhg iru foxvwhulqj rq vfkrro dqg |hdu1
57 LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhBvxusulvh wkdw wkh uhodwlrqvkls ehwzhhq wkh dfwxdo vfkrro vwduwlqj djh dqg
wkh h{shfwhg vfkrro vwduwlqj djh lv yhu| vwurqj +dqg srvlwlyh,1 Pruhryhu/
wkh uhodwlrqvkls ehwzhhq wkh JSD dqg wkh h{shfwhg vfkrro vwduwlqj djh
lv srvlwlyh1 Wkhvh wzr uhgxfhg irupv lpso| rxu suhihuuhg LY hvwlpdwh
suhvhqwhg lq froxpq 71 Uhodwlyh wr wkh ROV hvwlpdwh/ wkh LY dssurdfk
uhyhuvhv wkh uhodwlrqvkls ehwzhhq wkh vfkrro vwduwlqj djh dqg vwxghqw shu0
irupdqfh1 Wkh fdxvdo h￿hfw ri vwduwlqj vfkrro dw dq roghu djh lv wkxv
srvlwlyh1 Wkh uhvxow ri lqfuhdvlqj wkh vfkrro vwduwlqj djh e| d |hdu lv
wkdw wkh JSD lqfuhdvhv e| 8 shufhqwloh udqnv +zklfk fruuhvsrqgv wr 3158
vwdqgdug ghyldwlrqv ri wkh wudqviruphg JSD glvwulexwlrq,1
Dv looxvwudwhg lq vhfwlrq 8/ rxu lghqwli|lqj yduldwlrq frphv iurp wkh
vkdus vfkrro vwduwlqj djh gl￿huhqfh ehwzhhq Mdqxdu| dqg Ghfhpehu nlgv1
Zkhwkhu fkloguhq duh eruq lq Ghfhpehu ru Mdqxdu| zrxog dsshdu wr eh
odujho| udqgrp dqg wkhuhiruh/ rxu edvholqh vshfl￿fdwlrq lqfoxghv d yhu|
olplwhg vhw ri frqwurov> wkh edvholqh vshfl￿fdwlrq rqo| lqfoxghv wkh  h{leoh
gdwh ri eluwk frqwurov +dgglqj kljkhu rughu sro|qrpldov lq gdwh ri eluwk
kdv qr lpsdfw rq wkh hvwlpdwhv,1 D sulrul/ zh frxog vhh olwwoh uhdvrq iru
vxfk idfwruv dv idplo| edfnjurxqg/ jhqghu/ dqg vfkrro wdnh0xs duhd wr eldv
rxu hvwlpdwhv1
Qhyhuwkhohvv/ wklv lv d frqmhfwxuh zklfk vkrxog eh vxemhfwhg wr iru0
pdo vfuxwlq|1 Wkhuhiruh/ zh ghyrwh wkh uhpdlqlqj wkuhh froxpqv wr vrph
vshfl￿fdwlrq fkhfnv1 Lq froxpq 8 zh frqwuro iru sduhqwdo hgxfdwlrq/ zklfk
edvlfdoo| kdv qr lpsdfw rq wkh hvwlpdwh1 Pruhryhu/ li zh lqfoxgh jhqghu
dqg vfkrro ￿{hg h￿hfwv wkh hvwlpdwh lv xqfkdqjhg1
Froxpqv : dqg ; duh ghyrwhg wr h{dplqlqj zkhwkhu rxu frqwurov iru
eluwk gdwh duh vx!flhqwo|  h{leoh wr fdswxuh dq| gluhfw h￿hfw ri eluwk
prqwk rq wkh rxwfrphv1 Wr frqgxfw wklv h{huflvh zh xvh dx{looldu| gdwd
zkhuh zh revhuyh wkh eluwkgd| +udwkhu wkdq wkh eluwk prqwk,1 Xvlqj wkhvh
gdwd/ zh olplw wkh vdpsoh wr wkrvh eruq zlwklq 5 zhhnv ri hlwkhu vlgh ri
wkh euhdn0srlqw1 Xqiruwxqdwho|/ wkhvh gdwd shuwdlq wr phq rqo|1 Froxpq
9/ wkhuhiruh/ frqwdlqv wkh edvholqh hvwlpdwhv iru phq rqo|> wkh hvwlpdwh
iru phq +814: shufhqwloh udqnv, lv voljkwo| kljkhu wkdq wkh hvwlpdwh iru
erwk vh{hv1 Wklv edvholqh hvwlpdwh vkrxog eh frpsduhg wr wkh hvwlpdwh
suhvhqwhg lq froxpq :/ zkhuh zh kdyh qduurzhg wkh vdpsoh grzq wr wkrvh
eruq zlwklq wzr zhhnv ri hlwkhu vlgh ri wkh euhdn0srlqw1 Wkh hvwlpdwh lv
yluwxdoo| lghqwlfdo wr wkh rqh uhsruwhg lq wkh suhylrxv froxpq1 Ilqdoo|/
froxpq ; dggv wkh frqwuro iru sduhqwdo hgxfdwlrq zklfk kdv qr h￿hfw rq
wkh hvwlpdwh1
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SDUHQWDO￿￿PRWKHU·V￿DQG￿IDWKHU·V￿￿HGXFDWLRQ￿DUH￿UHVWULFWHG￿WR￿WKH￿￿￿￿￿￿￿￿￿SHULRG￿￿7KH￿ODVW￿WKUHH￿FROXPQV￿FROXPQV￿SHUWDLQ￿WR￿PHQ￿RQO\￿￿￿ ￿Doo lq doo/ wkhvh vshfl￿fdwlrq whvwv vxjjhvw wkdw sduhqwdo hgxfdwlrq lv
xquhodwhg wr gdwh ri eluwk frqglwlrqdo rq wkh  h{leoh vhw ri gdwh ri eluwk
frqwurov wkdw zh kdyh dgghg wr wkh prgho1 Lq idfw/ d vx!flhqw dprxqw ri
 h{lelolw| lv nh| wr duulyh dw wklv frqfoxvlrq1 Zh looxvwudwh wklv lq Wdeoh
D7 lq wkh Dsshqgl{ zkhuh zh/ lqwhu dold/ h{shulphqw zlwk dowhuqdwlyh vhwv
ri gdwh ri eluwk frqwurov14< Wkxv/ wkhuh dsshduv wr eh qr rplwwhg yduldeohv
eldv lq rxu edvholqh vshfl￿fdwlrq153 Vwduwlqj vfkrro rqh |hdu odwhu lqfuhdvhv
vfkrro shuirupdqfh e| durxqg 8 shufhqwloh udqnv1
Kdylqj vxemhfwhg wkh edvholqh vshfl￿fdwlrq wr d qxpehu ri vshfl￿fdwlrq
whvwv zh surfhhg wr Wdeoh 71 Lq Wdeoh 7/ zh uhsruw vhsdudwh hvwlpdwhv e|
vxemhfw/ jhqghu/ dqg idplo| edfnjurxqg xvlqj wkh edvholqh vshfl￿fdwlrq1
Froxpq 4 frqwdlqv wkh hvwlpdwhv e| vxemhfw iru wkh hqwluh vdpsoh1 Sulru wr
wkh lqwurgxfwlrq ri wkh qhz judglqj v|vwhp/ vwxghqwv frxog rsw iru jhqhudo
dqg dgydqfhg fodvvhv lq Hqjolvk dqg Pdwk1 Wkh judghv iurp d jhqhudo dqg
dq dgydqfhg fodvv duh qrw frpsdudeoh1 Wkhuhiruh/ iru wkh frkruwv eruq
4<:804<;3/ zh uhjuhvv wkh suredelolw| ri dwwhqglqj dq dgydqfhg fodvv iru
wkhvh wzr vxemhfwv154
Ryhudoo/ wkh hvwlpdwhv ri wkh nh| sdudphwhu ri lqwhuhvw duh uhpdundeo|
vwdeoh dfurvv vxemhfwv1 Zkhq vwxghqw shuirupdqfh lv phdvxuhg e| judghv/
wkh h￿hfw ri vwduwlqj d |hdu odwhu kryhuv durxqg 8 shufhqwloh udqnv +durxqg
3153 vwdqgdug ghyldwlrqv,1 Wkh h{fhswlrq iurp wklv uxoh lv vsruwv1 Wr
vrph h{whqw wklv frphv dv qr vxusulvh1 Sk|vlfdo ghyhorsphqw lv ri frxuvh
d nh| lqjuhglhqw lq vsruwv1 Vsruwlqj dfwlylwlhv duh dovr frqgxfwhg rxwvlgh
wkh vfkrro wr d juhdwhu h{whqw wkdq iru wkh dfdghplf vxemhfwv1 Wkhuhiruh/
rqh zrxog wklqn wkdw hduo| dgydqwdjhv whqg wr shuvlvw lq vsruwv ehfdxvh
vsruwlqj dfwlylwlhv rxwvlgh vfkrrov whqg wr eh pruh vhohfwlyh1 Wkhuh lv dovr
d vxevwdqwldo olwhudwxuh grfxphqwlqj wkh lpsruwdqfh ri vhdvrq ri eluwk iru
4<Wkh fduhixo uhdghu zloo kdyh qrwlfhg wkdw frqglwlrqlqj rq sduhqwdo hgxfdwlrq uh0
gxfhv wkh vdpsoh vrphzkdw lq Wdeoh 61 Krzhyhu/ wkh uhgxfwlrq lq vdpsoh vl}h kdv qr
lpsolfdwlrqv iru rxu frqfoxvlrq dv vkrzq lq Wdeoh D7 zkhuh zh vwlfn wr wkh vdph vdpsoh1
53Lq idfw/ wkhuh lv d voljkw vrxufh ri grzqzdug eldv lq rxu hvwlpdwhv1 Urxjko| 5 shufhqw
ri wkh frkruwv eruq 4<:80;6/ olylqj lq Vzhghq lq 5333/ kdyh qr judghv zkdwvrhyhu1 Wkhvh
lqglylgxdov duh qrw lq rxu gdwd rq judghv dqg/ khqfh/ zh plvv vrph nh| lqirupdwlrq1
Krzhyhu/ wkh suredelolw| ri qrw ehlqj lqfoxghg lq wkh gdwd rq judghv lv ghfuhdvlqj lq
wkh vfkrro vwduwlqj djh1 Vr/ li zh wklqn wkdw plvvlqj judghv gdwd lv dq lqglfdwlrq ri srru
vfkrro dfklhyhphqw/ wkhuh lv d voljkw grzqzdug eldv lq rxu hvwlpdwhv1
54Dw idfh ydoxh/ lw lv vrphzkdw kdug wr frpsduh wkh pdjqlwxghv ri wkh hvwlpdwhv dfurvv
wkh wzr gh￿qwlrqv ri wkh rxwfrph yduldeohv lq Wdeoh 71 Qrwh/ wkrxjk/ wkdw wkh hvwlpdwh
shuwdlqlqj wr wkh suredelolw| ri dwwhqglqj dq dgydqfhg fodvv lq Pdwk fruuhvsrqgv +djdlq,
wr dq h￿hfw vl}h ri 314: vwdqgdug ghyldwlrqv1
LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhB 5:vxffhvv lq vsruwv> vhh Pxvfk dqg Jurqglq +5334, iru d vxuyh|1
Wxuqlqj wr wkh jhqghu gl￿huhqfhv suhvhqwhg lq froxpqv 5 dqg 6 ri
Wdeoh 7/ wkh vfkrro vwduwlqj djh h￿hfwv gr qrw dsshdu wr ydu| pxfk dfurvv
jhqghu1 Djdlq/ wkhuh lv rqh h{fhswlrq ￿ vsruwv1 Lq vsruwv/ wkh vwduwlqj
djh lv doprvw wzlfh dv lpsruwdqw iru er|v lq frpsdulvrq wr jluov1 Wklv
pd| eh gxh wr wkh idfw wkdw wkh| sduwlflsdwh lq vsruwlqj dfwlylwlhv rxwvlgh
wkh vfkrro wr d juhdwhu h{whqw wkdq jluov/ dqg dv dujxhg deryh/ wkh wrwdo
dprxqw ri vhohfwlrq lq vsruwv lv juhdwhu wkdq lq dq| rwkhu vxemhfw1
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ELUWK￿ FRKRUWV￿￿ 6WDQGDUG￿ HUURUV￿ DGMXVWHG￿ IRU￿ FOXVWHULQJ￿ ￿VFKRRO￿ DQG￿ \HDU￿￿ DUH￿ LQ￿ SDUHQWKHVHV￿￿ D￿E￿F WKH￿
HVWLPDWHV￿DUH￿VLJQLILFDQWO\￿GLIIHUHQW￿IURP￿]HUR￿DW￿WKH￿￿￿￿￿￿￿￿SHU￿FHQW￿OHYHO￿RI￿FRQILGHQFH￿XVLQJ￿D￿WZR￿VLGHG￿W￿
WHVW￿IRU￿IHPDOHV￿PDOHV￿DQG￿DFDGHPLF￿QRQ￿DFDGHPLF￿SDUHQWV￿￿UHVSHFWLYHO\￿￿ ￿
Ilqdoo|/ froxpqv 7 dqg 8 uhsruw vhsdudwh hvwlpdwhv e| sduhqwdo hgxfd0
wlrq1 Nlgv kdylqj dw ohdvw rqh sduhqw zlwk dw ohdvw wkuhh |hduv ri xsshu
vhfrqgdu| hgxfdwlrq duh gh￿qhg dv kdylqj %Dfdghplf sduhqwv%1 Dv vkrzq
e| wkhvh wzr froxpqv/ wklv lv wkh srlqw zkhuh wkhuh lv vrph frh!flhqw khw0
5; LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhBhurjhqhlw|1 Iru doo dfdghplf vxemhfwv/ wkh vwduwlqj djh whqgv wr eh pruh
lpsruwdqw iru fkloguhq zkr kdyh sduhqwv wkdw duh uhodwlyho| ohvv vnloohg1
Wkh prvw vwulnlqj gl￿huhqfh dfurvv wkh wzr jurxsv shuwdlqv wr wkh sure0
delolw| ri dwwhqglqj dgydqfhg fodvvhv lq Pdwk dqg Hqjolvk1 Iru lqvwdqfh/
lq Hqjolvk wkh h￿hfw iru nlgv zlwk uhodwlyho| ohvv vnloohg sduhqwv lv doprvw
wzlfh wkh vl}h ri wkh h￿hfw iru nlgv zlwk pruh vnloohg sduhqwv1 Zh wklqn lw
pdnhv vhqvh wr vhh wkh juhdwhvw gl￿huhqfhv zkhq lw frphv wr wkhvh wzr rxw0
frphv1 Wkh fkrlfh ri dwwhqglqj dq dgydqfhg fodvv suredeo| uh hfwv idplo|
edfnjurxqg wr d juhdwhu h{whqw wkdq judghv1 Kdylqj dq lqlwldo dgydqwdjh
gxh wr d odwhu vfkrro vwduw dsshduv wr eh pruh lpsruwdqw iru rxwfrphv
wkdw whqg wr eh pruh %frqvwudlqhg% e| idplo| edfnjurxqg1
Lw lv gl!fxow wr ghwhuplqh zkhwkhu rqh vkrxog eh vxusulvhg e| wkh jhq0
hudo sdwwhuq ri wkh hvwlpdwhv e| sduhqwdo hgxfdwlrq lq Wdeoh 71 Rq wkh rqh
kdqg/ wkh sdwwhuq lv frqvlvwhqw zlwk ￿qglqjv iurp rwkhu hgxfdwlrqdo lqwhu0
yhqwlrqv1 Iru lqvwdqfh/ dffruglqj wr wkh hylghqfh iurp VWDU/ fodvv vl}h
lqwhuyhqwlrqv kdyh juhdwhu h￿hfwv iru nlgv iurp glvdgydqwdjhg edfnjurxqgv>
vhh Nuxhjhu +4<<<, iru h{dpsoh1 Rq wkh rwkhu kdqg/ sursrqhqwv ri hduo|
lqwhuyhqwlrq dujxh wkdw vxfk srolflhv zloo kdyh sduwlfxoduo| ehqh￿fldo hi0
ihfwv iru fkloguhq iurp glvdgydqwdjhg edfnjurxqgv155 Krzhyhu/ lw lv qrw
fohdu wkdw wkh dujxphqw lq idyru ri hduo| lqwhuyhqwlrq lv vr shuwlqhqw lq wklv
frqwh{w1 Wkh dowhuqdwlyh wr vwduwlqj vfkrro hduo| +lq sduw vwd|lqj dw krph
zlwk wkhlu ohvv vnloohg sduhqwv exw dovr surfhhglqj lq fklog fduh, pd| +ru
pd| qrw, eh ohvv dgydqwdjhrxv iru nlgv iurp glvdgydqwdjhg edfnjurxqg1
Exw suhvxpdeo| wkh| duh qrw uhdg| iru wkh wuhdwphqw +irupdo fodvvurrp
wudlqlqj, wr wkh vdph h{whqw dv nlgv iurp dgydqwdjhg edfnjurxqgv1 Vrph
lqglfdwlrq wkdw wklv lv zkdw lv jrlqj rq fdq eh rewdlqhg e| orrnlqj dw wkh
hvwlpdwh iru vsruwv1 Fohduo| vsruwv grhv qrw kdyh d fodvv0urrp frpsrqhqw
dqg iru vsruwv wkh sdwwhuq lv uhyhuvhg> fkloguhq zlwk dfdghplf sduhqwv jdlq
pruh iurp vwduwlqj odwhu zkhq lw frphv wr vsruwv1 Doo lq doo/ zh wklqn wkh
sdwwhuq ri wkh hvwlpdwhv lq froxpqv 7 dqg 8 pdnh vhqvh1
55Vrph txdol￿fdwlrqv duh suredeo| gxh khuh1 Sursrqhqwv ri hduo| lqwhuyhqwlrq suh0
vxpdeo| kdyh rwkhu wuhdwphqwv lq plqg zkhq suhvhqwlqj wkhlu fdvh1 Hduo| fklogkrrg
surjudpv pd| lqyroyh ohduqlqj vrfldo vnloov dqg ehkdylru wr d juhdwhu h{whqw wkdq irupdo
fodvv urrp wudlqlqj1 Pruhryhu/ zkloh wkh idplo| edfnjurxqg fkdudfwhulvwlf zh frqvlghu
lv d vhqvleoh phdvxuh ri idplo| vnloov/ lw lv qrw d gluhfw lqglfdwru ri wurxeohg idplolhv1
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￿ ￿Deryh zh udlvhg vrph frqfhuqv derxw wkh lqirupdwlrqdo ydoxh ri judghv1
Wdeoh 8 vkrzv wkdw wkhvh frqfhuqv duh xqzduudqwhg1 Zh uhsruw vfkrro
vwduwlqj djh h￿hfwv rq 9wk judgh rxwfrphv iru d vhohfwlrq ri frkruwv eruq
ehwzhhq 4<7; dqg 4<;5/ xvlqj gdwd iurp wkh XJX surmhfw1 Wkh yluwxh ri
wkhvh gdwd lv wkdw wkhuh lv lqirupdwlrq rq vfruhv rq LT dqg dfklhyhphqw
whvwv dorqj zlwk judghv iru Vzhglvk/ Hqjolvk/ dqg Pdwk1 D gudzedfn zlwk
wkhvh gdwd lv wkdw zh fdqqrw uho| rq wkh vkdus glvfrqwlqxlw| wr lghqwli| wkh
nh| h￿hfw ri lqwhuhvw ￿ vr wkh hvwlpdwhv duh suredeo| eldvhg1 Zh vhh qr
uhdvrq iru wklv sureohp wr eldv wkh uhodwlyh frpsdulvrq dfurvv rxwfrphv
+h1j1 dfklhyhphqw vfruhv dqg judghv,/ krzhyhu1
Wdeoh 8 frqwdlqv vhyhudo lqwhuhvwlqj phvvdjhv1 Iluvw/ wkh uhvxowv vkrz
wkdw lw grhv qrw pdnh pxfk gl￿huhqfh zkhwkhu zh phdvxuh rxwfrphv lq
whupv ri judghv ru vfruhv rq dfklhyhphqw whvwv1 Vhfrqg/ wkhuh duh vfkrro
vwduwlqj djh h￿hfwv dovr iru wkh LT whvw vfruhv/ zklfk lv frqvlvwhqw zlwk
wkh ylhz wkdw LT lv %pdoohdeoh%1 Wklug/ wkh h￿hfwv rq LT whvw vfruhv duh
uhpdundeo| frqvlvwhqw ryhu wlph1 Vlqfh wkh vdph LT whvw kdv ehhq jlyhq
wr doo frkruwv lq wkh XJX0surmhfw/ wklv lpsolhv wkdw wkh uhvxowv zh uhsruw
lq Wdeohv 6 dqg 7 vkrxog dsso| wr wkh roghu frkruwv dv zhoo1
Dv d ￿qdo vhqvlwlylw| fkhfn zh kdyh hvwlpdwhg wkh h￿hfwv ri wkh vfkrro
vwduwlqj djh vhsdudwho| e| eluwk frkruw iru wkrvh eruq 4<:80;61 Wkhvh
hvwlpdwhv duh qrw uhsruwhg/ vlqfh wkh| ydu| dfurvv eluwk frkruwv rqo| wr d
olplwhg h{whqw1
:15 Lv lw d uhodwlyh djh h￿hfwB
Wkh txhvwlrq wkdw zh duh iudplqj wklv sdshu zlwk +Lv lw pruh surgxfwlyh wr
vwduw vfkrro hduolhuB, lv d txhvwlrq derxw wkh h￿hfw ri wkh devroxwh vfkrro
vwduwlqj djh1 Exw wkh h￿hfwv pd| dovr eh gxh wr wkh uhodwlyh djh ri nlgv/
vlqfh/ h1j1/ wkrvh eruq lq Ghfhpehu duh dovr wkh |rxqjhvw lq wkh fodvv1 Wkh
hvwlpdwhv rq wkh vfkrro vwduwlqj djh lq/ h1j1/ Wdeoh 7 fdswxuh erwk ri wkhvh
h￿hfwv1
Exw iru srolf| sxusrvhv rqh zrxog prvw riwhq olnh wr iuhh wkh hvwlpdwhv
ri uhodwlyh djh h￿hfwv1 D nh| srolf| txhvwlrq lv zkdw zrxog kdsshq wr
vfkrro shuirupdqfh li wkh vfkrro vwduw lv sxvkhg iruzdug e|/ vd|/ rqh |hdu
iru doo fkloguhq1 Fohduo|/ vxfk d srolf| zloo qrw fkdqjh wkh uhodwlyh djh
glvwulexwlrq ri nlgv1
Wkh hvwlpdwhv zh kdyh uhsruwhg vr idu fdq eh ylhzhg dv qrq0sdudphwulf
hvwlpdwhv ri wkh wrwdo h￿hfw ri wkh vfkrro vwduwlqj djh +f1i1 fro1 :/ Wdeoh
LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhB 646,1 Zh qrz zdqw wr vhsdudwh wkh uhodwlyh djh h￿hfw iurp wkh devroxwh
djh gl￿huhqfh1 Wr gr wklv zh lpsrvh vrph dgglwlrqdo dvvxpswlrqv1 Zh
pdnh wkh dvvxpswlrq wkdw wkh uhodwlyh djh h￿hfw lv fdswxuhg e| wkh udqn
rughu lq wkh djh glvwulexwlrq zlwklq vfkrro dqg h{sorlw wkh zlwklq vfkrro
yduldwlrq lq wkh djh frpsrvlwlrq dfurvv frkruwv wr hvwlpdwh wkh uhodwlyh
djh h￿hfw156 Wkh lqglylgxdov* srvlwlrq lq wkh djh glvwulexwlrq lv vlpso|
wkh shufhqwloh udqn lq wkh djh glvwulexwlrq lq wkh vfkrro1 Wkh lghqwli|lqj
yduldwlrq wkxv frphv iurp wkh idfw wkdw wkh udqn rughu ri lqglylgxdov eruq
lq/ h1j1/ Ghfhpehu lq d jlyhq vfkrro fkdqjhv dorqj zlwk wkh djh glvwulexwlrq
dfurvv frkruwv zlwklq vfkrrov1 Zh lqvwuxphqw wkh djh udqn zlwk wkh udqn
dffruglqj wr lqglylgxdov* h{shfwhg vfkrro vwduwlqj djh zlwklq wkh h{shfwhg
vfkrro vwduwlqj djh glvwulexwlrq1 Zh fkrrvh xqlwv vxfk wkdw wkh shufhqwloh
udqn lv gh￿qhg rq wkh xqlw lqwhuydo1 Wklv lpsolhv wkdw wkhuh zloo eh urxjko|
d ixoo |hdu gl￿huhqfh ehwzhhq wkh wrs udqnhg lqglylgxdo +dvvljqhg d udqn
ri 4 dqg eruq lq Mdqxdu|, dqg wkh orzhvw udqnhg lqglylgxdo +dvvljqhg d
udqn ri 3 dqg eruq lq Ghfhpehu,1 Wkh pdjqlwxghv ri wkh hvwlpdwhv rq wkh
devroxwh djh h￿hfw dqg wkh uhodwlyh djh h￿hfw vkrxog wkxv eh dssur{lpdwho|
frpsdudeoh1 Qrwlfh/ ￿qdoo|/ wkdw zh xvh wkh hqwluh udqjh ri eluwk gdwhv
+qrw mxvw Ghfhpehu dqg Mdqxdu| nlgv, wr hvwlpdwh wkh uhodwlyh djh h￿hfw1
Wr eh deoh wr lqwhusuhw wkh hvwlpdwhv fdxvdoo|/ zh uhtxluh wkdw lqglylg0
xdov duh qrw vruwhg rq wkh edvlv ri wkhlu srvlwlrq lq wkh djh glvwulexwlrq1
Lw vhhpv wr xv wkdw vxfk vruwlqj lv kljko| xqolnho|1 Lq Vzhghq/ fkloguhq
zhuh doorfdwhg wr vfkrrov edvhg rq sur{lplw|157 Wkxv/ wkh rqo| zd| wr
fkdqjh vfkrrov zdv wr pryh wr dqrwkhu vfkrro glvwulfw1 Wkh lqflghqfh ri
vfkrro vzlwfkhuv zrxog/ krzhyhu/ rqo| wkuhdwhq rxu lghqwli|lqj vwudwhj| li
sduhqwv edvhg wkhlu uhvlghqwldo fkrlfh rq wkh fkdqjhv lq wkh h{shfwhg djh
glvwulexwlrq ri wkh vfkrrov1 Zh grxew wkdw wklv lv wkh fdvh/ vlqfh lqirupd0
56Khuh/ wkh vfkrro uhihuv wr wkh vfkrro lq qlqwk judgh1 Lghdoo| zh zrxog kdyh olnhg
wr udqn wkh lqglylgxdov zlwklq fodvv dqg wkhq xvhg wkh zlwklq vfkrro yduldwlrq lq wkh
h{shfwhg vfkrro vwduwlqj djh glvwulexwlrq dv dq lqvwuxphqw1 Krzhyhu/ wkh fodvv lqiru0
pdwlrq lv xqdydlodeoh wr xv1 Qrwlfh/ wkdw wklv suhihuuhg vwudwhj| zrxog kdyh qr h￿hfw
rq wkh suhflvlrq ri wkh hvwlpdwhv exw pd| d￿hfw wkh uhodwlyh vl}h ri wkh hvwlpdwhv1 Zh
kdyh dovr shuiruphg vrph vhqvlwlylw| fkhfnv uhvwulfwlqj wkh dqdo|vlv wr sxslov iurp vpdoo
vfkrrov1 Wkh lghd lv wkdw wkdw wkh zlwklq vfkrro yduldwlrq zloo eh d ehwwhu uhsuhvhqwdwlrq
ri wkh zlwklq fodvv yduldwlrq lq vpdoo vfkrrov1 Dv lw wxuqhg rxw/ wkh uhodwlyh djh h￿hfwv
zhuh qhyhu vljql￿fdqw lq wkh vdpsoh uhvwulfwhg wr vpdoo vfkrrov1
57D olplwhg dprxqw ri vfkrro fkrlfh zdv lqwurgxfhg lq 4<<51 Krzhyhu/ wkrvh olylqj
lq wkh vfkrro glvwulfw duh vwloo jlyhq suhihuhqwldo wuhdwphqw lq fdvh ri ryhu0vxevfulswlrq1
Pruhryhu/ wkh |rxqjhvw lqglylgxdov lq rxu vdpsoh vwduwhg ￿uvw fodvv lq 4<<31 Wkhuhiruh/
zh eholyh wkdw wklv uhirup lv d yhu| plqru lvvxh iru wkh lqglylgxdov lq rxu vdpsoh1
65 LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhBwlrq rq prqwk ri eluwk dprqj wkh sxslov lq gl￿huhqw vfkrrov kdugo| zdv
dydlodeoh wr wkhp1 Ri frxuvh/ zh fdq dovr vxevwdqwldwh wkhvh fodlpv e|
h{dplqlqj zkhwkhu sduhqwdo hgxfdwlrq lv uhodwhg wr rxu lqvwuxphqwv1 Wklv
lv grqh lq froxpq : ri Wdeoh D71 Lw wxuqv rxw wkdw wkhuh lv qr fruuhodwlrq
ehwzhhq rxu lqvwuxphqwv dqg sduhqwdo hgxfdwlrq> erwk lqvwuxphqwv hqwhu
wkh htxdwlrq zlwk w0ydoxhv orzhu wkdq 31:1
Kdylqj hvwdeolvkhg wkdw wkh lqvwuxphqwv dsshdu wr eh ydolg/ zh surfhhg
wr wkh hvwlpdwhv uhsruwhg lq Wdeoh 91 Wkh jhqhudo rxwolqh lv lghqwlfdo wr
Wdeoh 7/ l1h1/ zh suhvhqw vhsdudwh hvwlpdwhv e| vxemhfw/ jhqghu dqg idplo|
edfnjurxqg1 Hdfk fhoo/ krzhyhu/ suhvhqwv wzr vhwv ri hvwlpdwhv1 Wkh wrs
rqh lv wkh h￿hfw ri wkh devroxwh djh gl￿huhqfh zkloh wkh erwwrp rqh lq
lwdolfv lv wkh uhodwlyh djh h￿hfw1 Wkh ryhudoo phvvdjh frqyh|hg e| wkhvh
uhvxowv lv wkdw wkh devroxwh djh h￿hfw lv vxevwdqwldoo| pruh lpsruwdqw wkdq
wkh uhodwlyh djh h￿hfw> wdnlqj wkh hvwlpdwhv dw idfh ydoxh/ vrph 53 shufhqw
ri wkh ryhudoo h￿hfw dsshduv wr eh gxh wr wkh uhodwlyh djh zlwklq fodvv1
Qrwlfh/ ixuwkhu wkdw wkh uhodwlyh djh h￿hfwv duh dv suhflvho| ghwhuplqhg dv
wkh h￿hfwv ri wkh devroxwh djh gl￿huhqfhv1
Wkhuh lv lqwhuhvwlqj jhqghu sdwwhuq lq Wdeoh 91 Devroxwh pdwxulw| ds0
shduv wr eh pruh lpsruwdqw iru er|v wkdq iru jluov> wkh pluuru lpdjh lv wkdw
uhodwlyh djh h￿hfwv duh vljql￿fdqw +hfrqrplfdoo| dv zhoo dv vwdvwlvwlfdoo|,
lq d juhdwhu qxpehu ri lqvwdqfhv iru jluov1 Wr xv wklv sdwwhuq pdnhv vhqvh
vlqfh er|v/ rq dyhudjh/ pdwxuh odwhu wkdq jluov> frqvhtxhqwo| dq devroxwh
djh gl￿huhqfh ri d |hdu vkrxg kdyh d juhdwhu h￿hfw iru er|v wkdq iru jluov1
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67 LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhB:16 Hgxfdwlrqdo dwwdlqphqw
Ohw xv wxuq wr wkh orqjhu whup h￿hfwv ri yduldwlrqv lq wkh vfkrro vwduwlqj
djh1 Lq wklv fdvh/ wkh djh zkhq phdvxulqj rxwfrphv dqg wkh vfkrro vwduwlqj
djh ydu| lqghshqghqwo| zkhq frpsdulqj Mdqxdu| dqg Ghfhpehu nlgv> vhh
Iljxuh 51 Wkhuhiruh/ wkhvh hvwlpdwhv fdq eh wkrxjkw ri dv jlylqj wkh sxuh
+orqj0uxq, h￿hfw ri yduldwlrqv lq wkh vfkrro vwduwlqj djh1
Lq Wdeoh : zh h{dplqh zkhwkhu hgxfdwlrqdo dwwdlqphqw lv d￿hfwhg e|
wkh vfkrro vwduwlqj djh1 Wkh hgxfdwlrqdo rxwfrphv duh uhsuhvhqwhg e|
+lpsxwhg, |hduv ri vfkrrolqj dqg wkh suredelolw| ri dwwhqglqj froohjh1 Wkh
suredelolw| ri dwwhqglqj froohjh lv/ lq wxuq/ gh￿qhg dv kdylqj d ghjuhh iurp
xqlyhuvlw| hgxfdwlrq zklfk lv dw ohdvw wzr |hduv orqj1 Iurp wrs wr erwwrp
zh suhvhqw vhsdudwh hvwlpdwhv iru lqglylgxdov eruq 4<68077/ 4<78087/ dqg vr
rq1 Wkh erwwrp sdqho frqwdlqv uhvxowv iru doo eluwk frkruwv ￿ eruq 4<680;7
￿ srrohg wrjhwkhu1 Rqh uhdvrq iru suhvhqwlqj vhsdudwh hvwlpdwhv e| 430|hdu
eluwk frkruwv lv wkdw wkh fkdudfwhulvwlfv ri wkh frpsxovru| vfkrro v|vwhp
kdv ydulhg ryhu wlph> vhh Wdeoh 41 Wkh roghvw eluwk frkruwv +4<68077, dw0
whqghg wkh rog dqg dujxdeo| pruh vhohfwlyh vfkrro v|vwhp1 Wkh 4<78087
frkruwv zhuh lq ehwzhhq wkh rog v|vwhp dqg wkh frpsuhkhqvlyh vfkrro v|v0
whp/ vlqfh wkhuh zdv d judgxdo lqwurgxfwlrq ri wkh frpsuhkhqvlyh vfkrro
uhirup +vhh Wdeoh 4,> wkh frpsuhkhqvlyh vfkrro uhirup zdv hvvhqwldoo| frp0
sohwhg e| wkh wlph wkdw wkh frkruw eruq lq 4<88 vwduwhg vfkrro +Kropoxqg/
5339,158 Vlqfh wkhq fkloguhq kdyh jrqh wr vfkrro zlwklq wkh vdph edvlf
vwuxfwxuh1
Wkh vfkrro vwduwlqj djh h￿hfwv iru doo frkruwv duh frqvlvwhqw zlwk wkh
hvwlpdwhv suhvhqwhg lq vhfwlrq :141 H{fhsw iru wkh frkruwv eruq gxulqj
4<:80;7/ doo lqglylgxdov ehqh￿w iurp vwduwlqj vfkrro dw dq roghu djh1 Wkh
uhdvrq iru wkh qhjdwlyh h￿hfw iru wkrvh eruq diwhu 4<:8 lv wkdw d vxevwdqwldo
sruwlrq ri wkhvh lqglylgxdov kdyh qrw |hw ￿qlvkhg wkhlu vfkrrolqj fduhhuv>
lqglylgxdov eruq lq wkh ehjlqqlqj ri wkh |hdu/ vwduw vfkrro rqh |hdu odwhu
58Ehfdxvh ri wkh judgxdo lqwurgxfwlrq ri wkh frpsuhkhqvlyh vfkrro/ wkhuh lv dq lvvxh
derxw wkh lqwhusuhwdwlrq ri wkh hvwlpdwh iru wkh 4<78087 frkruwv1 Fkloguhq eruq lq
Mdqxdu| duh pruh olnho| wr dwwhqg wkh qhz <0|hdu frpsuhkhqvlyh vfkrro zkloh wkh rog
v|vwhp +jhqhudoo| ; |hduv ri frpsxovru| vfkrro, lv pruh olnho| wr dsso| wr fkloguhq eruq lq
Ghfhpehu wkh suhylrxv |hdu1 Rqh zruu| lv wkdw wklv ihdwxuh zrxog %phfkdqlfdoo|% udlvh
hgxfdwlrqdo dwwdlphqw iru fkloguhq eruq lq Mdqxdu|1 Zh kdyh pdgh ydulrxv dwwhpswv wr
fruuhfw iru wklv sureohp> qhlwkhu ri wkhvh fruuhfwlrqv kdg dq lpsdfw rq wkh hvwlpdwh1 Lq
dq| hyhqw/ wkh vl}h ri wklv %phfkdqlfdo h￿hfw% lv olnho| wr eh yhu| vpdoo1 Wkh hylghqfh
lq Phjklu dqg Sdoph +5338, vxjjhvwv wkdw lw lv lq wkh rughu ri 3135 |hduv1
LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhB 68dqg duh wkxv pruh olnho| wr vwloo eh hquroohg lq vfkrro ru froohjh wkdq
lqglylgxdov eruq dw wkh hqg ri wkh |hdu1 Iru wkh uhpdlqlqj frkruwv/ wkh
h￿hfw ri vwduwlqj vfkrro rqh |hdu odwhu ydulhv iurp 313; |hduv ri vfkrrolqj
+4<880:7, wr 314< |hduv ri vfkrrolqj +4<78087,1
Wkh h￿hfw iru wkrvh eruq sulru wr 4<88 lv wkxv vxevwdqwldoo| eljjhu
wkdq wkh h￿hfw iru wkrvh eruq diwhu wklv wlph srlqw1 Wr d olplwhg h{whqw/
wklv lv gulyhq e| wkh hyroxwlrq ri wkh vwdqgdug ghyldwlrq ri wkh vfkrrolqj
glvwulexwlrq +vhh Wdeoh D5,1 Exw hyhq li zh frqyhuw wkh h￿hfwv lqwr vwdq0
gdug ghyldwlrq xqlwv ￿ 3139 VG +4<68087, dqg 313603137 VG +4<880:7, ￿
wkh gl￿huhqfh dfurvv frkruwv uhpdlqv1 Wklv gl￿huhqfh dfurvv wkh frkruwv
lv lqwhuhvwlqj1 Zh duh lqfolqhg wr lqwhusuhw wkh gl￿huhqfh dv kdylqj wr
gr zlwk wkh vfkrrolqj v|vwhp ehlqj ghflvlyho| ohvv vhohfwlyh diwhu wkh lq0
wurgxfwlrq ri wkh frpsuhkhqvlyh vfkrro1 Lq sduwlfxodu wkh nh| vhohfwlrq
vwdjh lv sxvkhg iruzdug iurp djh 43 lq wkh rog v|vwhp wr djh 46 lq wkh
frpsuhkhqvlyh vfkrro159
Wkh vfkrro vwduwlqj djh h￿hfw vhhpv wr eh vpdoohu zkhq lw frphv wr wkh
orqj0uxq vfkrrolqj rxwfrphv frqvlghuhg khuh +3137 VG iru wkrvh eruq lq wkh
4<980:7, lq frpsdulvrq zlwk wkh frpsxovru| vfkrro rxwfrphv frqvlghuhg
lq vhfwlrq :14 +315303158 VG,1 Wkdw wkh orqj0uxq h￿hfwv duh vpdoohu vhhpv
vhqvleoh jlyhq ghsuhfldwlrq1 Pruhryhu/ dfklhyhphqw jdlqv duh suhvxpdeo|
qrw wudqvodwhg ixoo| lqwr lqfuhdvhv lq |hduv ri vfkrrolqj1 Exw lw dovr vhhpv
olnho| wkdw lw uh hfwv wkh idfw wkdw zh fdqqrw glvwlqjxlvk ehwzhhq wkh vfkrro
vwduwlqj djh dqg wkh djh h￿hfw iru wkh frpsxovru| vfkrro rxwfrphv1
Wdeoh : dovr vkrzv wkdw wkh sdudphwhu ri lqwhuhvw ydulhv vrphzkdw e|
jhqghu/ exw wkhuh lv qr frqvlvwhqw sdwwhuq dfurvv frkruwv1 Wkh frh!flhqw ri
lqwhuhvw grhv qrw ydu| e| idplo| edfnjurxqg/ dv hylghqfhg e| wkh hvwlpdwhv
iru wkh 4<980:7 frkruwv1 Wkxv/ xqolnh wkh frpsxovru| vfkrro rxwfrphv/ wkh
vfkrro vwduwlqj djh h￿hfwv gr qrw vhhp wr ydu| e| jurxsv iru wkhvh orqj0uxq
vfkrrolqj rxwfrphv1
59Ehgdug dqg Gkxh| +5338, kdyh d prgho zkhuh wkh| vkrz wkdw lw lv pruh olnho| wkdw
lqlwldo gl￿huhqfh zloo shuvlvw li fkloguhq duh wudfnhg hduo| rq1
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LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhB 6:Zkhuh lq wkh hgxfdwlrqdo glvwulexwlrq grhv wkh vfkrro vwduwlqj djh
kdyh dq h￿hfwB Iljxuh 9 h{dplqhv wklv txhvwlrq e| sorwwlqj wkh gl￿huhqfh
lq wkh suredelolw| wr dwwdlq gl￿huhqw ohyhov iru wkh 4<88097 eluwk frkruwv1
Wkh pdlq phvvdjh jlyhq e| wkh ￿jxuh lv wkdw wkrvh zkr vwduw vfkrro rqh
|hdu odwhu duh pruh olnho| wr fkrrvh dfdghplf wudfnv dw xsshu0vhfrqgdu|
vfkrro +45 |hduv ri vfkrrolqj, udwkhu wkdq yrfdwlrqdo wudfnv +44 |hduv ri
vfkrrolqj,1 Wkxv wkh pdmru sduw ri wkh wrwdo h￿hfw rffxuv durxqg wkh















Yduldwlrqv lq wkh vfkrro vwduwlqj djh d￿hfw pdq| pdujlqv lq xhqflqj wkh
￿qdo hduqlqjv rxwfrph1 Prvw reylrxvo|/ lw kdv dq h￿hfw rq wkh dprxqw ri
vfkrrolqj/ dv vkrzq lq wkh suhylrxv vhfwlrq1 Shukdsv dv reylrxvo|/ fkloguhq
zkr vwduw vfkrro rqh |hdu odwhu/ hqwhu wkh oderu pdunhw rqh |hdu odwhu frq0
5:Lq wklv djh vsdq/ ;8 ( ri wkh qdwlyh0eruq srsxodwlrq kdv pruh wkdq < |hduv ri
vfkrrolqj dqg wkh phgldq lqglylgxdo kdv d yrfdwlrqdo hgxfdwlrq iurp xsshu0vhfrqgdu|
vfkrro1
6; LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhBglwlrqdo rq djh dqg vfkrrolqj1 Lq dgglwlrq/ h{shulhqfh lv orzhu ehfdxvh odwh
vfkrro vwduwhuv kdyh pruh vfkrrolqj1 Ilqdoo|/ wkh dqdo|vlv lq vhfwlrq :14
vkrzv wkdw wkhuh duh dfklhyhphqw gl￿huhqfhv e| djh dw vfkrro vwduw frqgl0
wlrqdo rq |hduv ri frpsxovru| vfkrrolqj1 Li wkhvh dfklhyhphqw gl￿huhqfhv
duh qrw wudqvodwhg ixoo| lqwr |hduv ri vfkrrolqj/ wkhuh zloo eh xqrevhuyhg
shuirupdqfh gl￿huhqfhv uhodwhg wr wkh vfkrro vwduwlqj djh frqglwlrqdo rq
|hduv ri vfkrrolqj1 Li wkhvh xqrevhuyhg shuirupdqfh gl￿huhqfhv duh ydoxhg
e| wkh pdunhw/ gdwh ri eluwk lv qrw d ydolg lqvwuxphqw iru vfkrrolqj lq dq
hduqlqjv uhjuhvvlrq15;
Khuh zh hvwlpdwh wkh uhgxfhg0iurp h￿hfw rq hduqlqjv ri wkh vfkrro0
vwduwlqj djh +zlwkrxw frqwuroolqj iru h{shulhqfh dqg vfkrrolqj,1 Wklv
uhgxfhg0irup sdudphwhu lv zkdw zh pdlqo| vkrxog irfxv rq li wkh srolf|0
lqwhuhvw lv lq wkh ehqh￿wv dqg frvwv ri dowhuqdwlyh vfkrro0vwduwlqj djhv1
Wdeoh ; uhsruwv wkh hvwlpdwhg vfkrro vwduwlqj djh h￿hfwv iru hduqlqjv1
Wkh wdeoh kdv dq lghqwlfdo rxwolqh dv wkh suhylrxv rqh> iurp wrs wr erwwrp
zh wkxv suhvhqw hvwlpdwhv iru vxffhvvlyho| |rxqjhu frkruwv1 Lq hdfk sdqho
zh uhsruw hvwlpdwhv iru hduqlqjv +zklfk lqfoxghv wkrvh zlwk qr hduqlqjv,
dqg hvwlpdwhv iru orj hduqlqjv zkhuh zh kdyh lpsrvhg d orzhu hduqlqjv
olplw ri 433/333 VHN1 Zh lpsrvh wkh orzhu hduqlqjv olplw vlqfh zh zdqw
wkh hvwlpdwhv wr uhvhpeoh hvwlpdwhv ri zdjh h￿hfwv1
Wkh hvwlpdwhv e| eluwk frkruw kdyh d vlplodu  dyru dv wkh hvwlpdwhv
iru hgxfdwlrqdo dwwdlqphqw1 Wkhuh lv d srvlwlyh hduqlqjv h￿hfw ri vwduwlqj
vfkrro dw dq roghu djh iru wkh roghvw frkruwv +eruq sulru wr 4<88,> wklv
h￿hfw wxuqv qhjdwlyh dqg ehfrphv qhjdwlyh dqg vljql￿fdqw iru wkh frkruwv
eruq diwhu 4<981
Wkh hduqlqjv hvwlpdwh iru wkh 4<:80;7 frkruwv uhyhdov d vl}deoh qhjdwlyh
h￿hfwv1 Djdlq/ wklv qhjdwlyh hvwlpdwh lv gulyhq e| wkh idfw wkdw wkhvh
frkruwv kdyh qrw |hw ￿qlvkhg wkhlu vfkrrolqj fduhhuv1 Vwduwlqj vfkrro rqh
|hdu odwhu hqwdlov wkh rssruwxqlw| frvw ri hqwhulqj wkh oderu pdunhw rqh
|hdu odwhu1 Dovr/ wkhuh lv d kljkhu suredelolw| iru lqglylgxdov eruq lq wkh
ehjlqqlqj ri wkh |hdu wr vwloo eh hquroohg lq vfkrro ru froohjh +vhh Wdeoh :,1
Wkh jhqhudo sdwwhuq ri wkh hduqlqjv hvwlpdwhv pdnhv vhqvh1 Wkh qhw
hduqlqjv hvwlpdwhv uh hfw wzr rssrvlqj irufhv1 Rq wkh rqh kdqg/ vwduwlqj
vfkrro odwhu udlvhv hgxfdwlrqdo dwwdlqphqw +dqg srwhqwldoo| rwkhu vnloov,1
Rq wkh rwkhu kdqg/ vwduwlqj vfkrro odwhu hqwdlov irujrqh oderu pdunhw h{0
shulhqfh1 Ehfdxvh wkh hduqlqjv sur￿oh lv frqfdyh/ wkh orvv ri h{shulhqfh
5;Wkhuh duh dovr rwkhu uhdvrqv wr wuhdw LY0hvwlpdwhv ri wkh uhwxuq wr vfkrrolqj xvlqj
gdwh ri eluwk dv dq lqvwuxphqw zlwk vrph vnhswlflvp> vhh Erxqg dqg Mdhjhu +5333,1
LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhB 6<pdwwhuv d orw hduo| rq lq wkh oderu pdunhw fduhhu> wkh hduqlqjv orvv ehfrphv
ohvv lpsruwdqw dv wkh zrunlqj olih surfhhgv1
Wkh qhw h￿hfw rq hduqlqjv ghshqgv rq/ lqwhu dold/ wkh uhwxuqv wr vfkrro0
lqj dqg h{shulhqfh lq wkh Vzhglvk oderu pdunhw1 Wr looxvwudwh wkh lpsru0
wdqfh ri wkh uhwxuqv wr revhuyhg fkdudfwhulvwlfv iru wkh ryhudoo hduqlqjv
uhwxuq wr vwduwlqj vfkrro odwhu/ zh frqgxfwhg wkh iroorzlqj vlpsoh h{hu0
flvh1 Zh udq d vwdqgdug Plqfhu hduqlqjv uhjuhvvlrq/ zkhuh zh lqwurgxfhg
|hduv ri vfkrrolqj olqhduo| dqg lqfoxghg d txduwlf lq srwhqwldo h{shulhqfh
dv zhoo d jhqghu gxpp|1 Wkh hvwlpdwhg uhwxuq wr d |hdu ri vfkrrolqj zdv
81; shufhqw zklfk lv idluo| orz e| XV vwdqgdugv1 Wkh h{shulhqfh sur￿oh
lv  dw e| XV vwdqgdugv dqg shdnv dw 74 |hduv ri h{shulhqfh1 Qrz/ wdnh
dq lqglylgxdo lq wkh 4<68077 frkruwv1 Rq dyhudjh/ wklv lqglylgxdo kdv 4318
|hduv ri vfkrrolqj> wkh h{shulhqfh orvw e| vwduwlqj vfkrro 4 |hdu odwhu lv
luuhohydqw lq wklv djh udqjh1 Li wkh rqo| h￿hfw ri wkh vfkrro vwduwlqj djh lv
wkh h￿hfw rq vfkrrolqj +314: |hduv,/ zh zrxog suhglfw dq hduqlqjv jdlq ri
4 shufhqw +l1h1 3=4: ￿ 8=; @ 4,1 Wklv lv yhu| forvh wr wkh hvwlpdwh ri 416
shufhqw uhsruwhg lq wkh wrs sdqho1 Vxssrvh lqvwhdg wkdw zh orrn dw dq lq0
glylgxdo eruq lq 4<:31 Rq dyhudjh wklv lqglylgxdo kdv 46 |hduv ri vfkrrolqj
dqg/ khqfh/ 43 |hduv ri srwhqwldo h{shulhqfh lq 53331 Wkh uhwxuq wr d |hdu
ri h{shulhqfh lq wklv udqjh lv 418 shufhqw1 Iru wklv lqglylgxdo zh suhglfw dq
hduqlqjv orvv ri 415 shufhqw +l1h 3=3;￿8=;￿+4.3=3;,￿4=8 @ ￿4=5,/ li rqo|
wkh fkdqjhv lq hgxfdwlrq dqg h{shulhqfh zhuh wkh uhohydqw h￿hfwv ri wkh
vfkrro vwduwlqj djh1 Djdlq/ wklv lv qrw idu r￿ wkh hvwlpdwh uhsruwhg iru wkh
4<980:7 frkruwv +￿3=; (,1 Wkhvh vlpsoh fdofxodwlrqv duh ri frxuvh edvhg
rq wkh dvvxpswlrq wkdw wkh furvv0vhfwlrqdo uhwxuqv wr h{shulhqfh dqg hgx0
fdwlrq duh fdxvdo1 Zlwk wklv fdyhdw lq plqg/ wkh fdofxodwlrqv frqyh| wzr
phvvdjhv= ￿uvw/ wkh sdwwhuq ri wkh hvwlpdwhg qhw hduqlqjv uhwxuqv lv vhqvl0
eoh> vhfrqg/ lq d frxqwu| zlwk juhdwhu uhwxuqv wr hgxfdwlrq dqg h{shulhqfh/
vxfk dv wkh XV/ zh vkrxog h{shfw wr vhh juhdwhu h￿hfwv rq hduqlqjv15<
Wkh erwwrp sdqho suhvhqwv hduqlqjv hvwlpdwhv iru doo lqglylgxdov lq
rxu vdpsoh1 Wklv hvwlpdwh lv lqwhuhvwlqj vlqfh lw pd| eh lqwhusuhwhg dv wkh
lqglylgxdo qhw hduqlqjv h￿hfw ryhu wkh olih0f|foh ri vwduwlqj vfkrro d |hdu
odwhu1 Dv fdq eh vhhq/ wklv ryhudoo h￿hfw lv qhjdwlyh1
5<Zh yhul￿hg wklv frqmhfwxuh xvlqj orj hduqlqjv hvwlpdwhv edvhg rq XV Fhqvxv gdwd
iru 5333 +wkh LSXPV,1 Doo hgxfdwlrq dqg hduqlqjv suhpld duh urxjko| wzlfh wkh vl}h lq
wkh XV uhodwlyh wr Vzhghq1 Wkh hduqlqjv orvvhv gxh wr irujrqh h{shulhqfh hduo| rq lq
wkh fduhhu duh dffruglqjo| urxjko| wzlfh dv odujh lq wkh XV1 Wkh vxevhtxhqw hduqlqjv
jdlqv duh odujhu e| d idfwru ri 5 dv zhoo1
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LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhB 74Wkh lqwhusuhwdwlrq ri wkh hvwlpdwh lq wkh erwwrp sdqho lv frpsolfdwhg
e| wkh idfw zh duh djjuhjdwlqj ryhu wzr gl￿huhqw vfkrrolqj v|vwhpv1 Dv
vkrzq lq Wdeoh :/ wkh vfkrro vwduwlqj djh h￿hfwv duh juhdwhu iru lqglylgxdov
zkr dwwhqghg wkh rog ￿ pruh vhohfwlyh ￿ v|vwhp wkdq iru lqglylgxdov zkr
dwwhqghg wkh qhz ￿ pruh hjdolwduldq ￿ frpsuhkhqvlyh vfkrro1 Wr ghdo
zlwk wkhvh frqfhuqv zh vlpxodwh wkh vfkrro vwduwlqj h￿hfwv rq hduqlqjv
lq d vlplodu idvklrq dv deryh1 Wkh edvlf lqsxw iru wkhvh fdofxodwlrqv duh
uhjuhvvlrqv zkhuh zh uhodwh dqqxdo hduqlqjv +lqfoxglqj }hur0hduqhuv, wr
|hduv ri vfkrrolqj/ d vhfrqg0rughu sro|qrpldo lq srwhqwldo h{shulhqfh/ dqg
jhqghu1 Zh wkhq vlpxodwh wkh hduqlqjv h￿hfwv xqghu wzr vfhqdulrv ￿ rqh
zkhuh wkh vfkrro hqwu| djh kdv d vpdoo lpsdfw rq |hduv ri vfkrrolqj +313;
|hduv, dqg rqh zkhuh wkh hqwu| djh kdv d elj lpsdfw +314< |hduv,1 Ilqdoo|/
zh fdofxodwh wkh glvfrxqwhg vxp ri wkh hduqlqjv h￿hfwv ryhu wkh zrunlqj
fduhhu1
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Wkh ohiw0kdqg sdqho ri Wdeoh < suhvhqwv wkh uhvxowv ri wkhvh fdofxodwlrqv1
Wkh ￿uvw urz vkrzv wkdw wkhuh lv d olih0wlph hduqlqjv jdlq ri vwduwlqj vfkrro
odwhu rqo| zkhq wkh vfkrrolqj h￿hfwv duh kljk dqg wkhuh lv qr glvfrxqwlqj
ri wkh ixwxuh1 Dv vrrq dv zh vwduw glvfrxqwlqj wkh vxevhtxhqw jdlqv/ wkh
suhvhqw ydoxhv ehfrph qhjdwlyh1
75 LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhBKrz gr wkhvh hvwlpdwhv wudqvodwh wr d frxqwu| fkdudfwhul}hg e| juhdwhu
hduqlqjv gl￿huhqwldovB Wr dqvzhu wklv txhvwlrq/ wkh uljkw0kdqg sdqho ri
Wdeoh < vkrzv dqdorjrxv %frxqwhu0idfwxdo% fdofxodwlrqv iru wkh XV1 Zh
hvwlpdwh dqqxdo hduqlqjv uhjuhvvlrqv lq d vlplodu idvklrq dv iru Vzhghq
xvlqj wkh 5333 XV Fhqvxv 8 ( vdpsoh +LSXPV/ vhh Uxjjohv hw do1/ 5337,1
Wkhq zh vlpxodwh wkh hduqlqjv h￿hfwv xqghu wzr dvvxpswlrqv derxw wkh
vl}h ri wkh vfkrrolqj h￿hfwv1 Wr rewdlq wkhvh wzr vfhqdulrv zh wudqviruphg
rxu Vzhglvk hvwlpdwhv lqwr vwdqgdug ghyldwlrq xqlwv dqg wudqvodwhg wkhp
lqwr |hduv ri vfkrrolqj xvlqj wkh XV vfkrrolqj glvwulexwlrq1 Wkhvh fdofxod0
wlrqv frqyh| wkh vdph phvvdjh dv wkh rqh iru Vzhghq= lw lv rqo| zkhq wkh
vfkrrolqj h￿hfwv duh kljk +3153 |hduv, dqg zh dsso| qr glvfrxqwlqj wkdw
wkhuh lv dq olih0wlph hduqlqjv jdlq ri vwduwlqj vfkrro odwhu1 Zkhq zh vwduw
wr glvfrxqw wkh ixwxuh jdlqv/ wkh suhvhqw ydoxhv wxuq qhjdwlyh1 Lq vxp/ lw
lv uhdvrqdeoh wr frqfoxgh iurp wkhvh fdofxodwlrqv wkdw vwduwlqj vfkrro rqh
|hdu odwhu kdv d qhjdwlyh h￿hfw rq olih0wlph hduqlqjv
; Frqfoxglqj uhpdunv
Lq wklv sdshu zh kdyh suhvhqwhg d froohfwlrq ri hylghqfh vxjjhvwlqj wkdw
vwduwlqj vfkrro dw dq roghu djh lv ehqh￿fldo iru vfkrodvwlf dfklhyhphqw1
Vwduwlqj vfkrro rqh |hdu odwhu lqfuhdvhv frpsxovru| vfkrro shuirupdqfh
e| 315303158 vwdqgdug ghyldwlrqv +VG,1 Pruhryhu/ wkh h￿hfwv shuvlvw lqwr
dgxowkrrg1 Odwh vfkrro vwduwhuv jr rq wr kdyh pruh vfkrrolqj> vwduwlqj
vfkrro rqh |hdu odwhu kdv wkh h￿hfw ri udlvlqj hgxfdwlrqdo dwwdlqphqw e|
3136￿3139 VG1 Wkh vfkrro vwduwlqj djh kdv dpeljxrxv h￿hfwv rq hduqlqjv1
Vwduwlqj vfkrro rqh |hdu odwhu udlvhv hgxfdwlrqdo dwwdlqphqw exw lw dovr kdv
wkh gluhfw h￿hfw ri uhgxflqj srwhqwldo h{shulhqfh e| rqh |hdu1 Lq wkh orqjhu
uxq/ wkh h{shulhqfhg orvw kdv qr lpsolfdwlrqv dqg wkhuhiruh odwh vfkrro
vwduwhuv kdyh d voljkw hduqlqjv dgydqwdjh +3136 VG, lq frpsdulvrq wr hduo|
vwduwhuv1 Wkh orvv ri h{shulhqfh lv pxfk pruh lpsruwdqw iru lqglylgxdov
hduo| rq lq wkhlu oderu pdunhw fduhhuv1 Wkh h￿hfw ri vwduwlqj vfkrro rqh |hdu
odwhu lv qhjdwlyh +03135 VG, iru lqglylgxdov djhg 590681 Wkh rssruwxqlw|
frvw ri vwduwlqj vfkrro odwhu lv hyhq pruh ylvleoh iru wkrvh zkr duh ohvv wkdq
58 |hduv0ri0djh1 Vlqfh wkh suredelolw| ri vwloo ehlqj lq vfkrro +qrw ehlqj rq
wkh oderu pdunhw, lv kljkhu/ wkh hduqlqjv hvwlpdwh lv qhjdwlyh iru wklv djh
jurxs1 Wkxv/ vwduwlqj vfkrro rqh |hdu odwhu kdv d srvlwlyh orqj0uxq hduqlqjv
h￿hfw/ exw wkh h￿hfw lv qhjdwlyh lq wkh vkruwhu uxq1 Wdnhq vhulrxvo|/ rxu
dqdo|vlv vxjjhvwv wkdw wkh vkruw0uxq rssruwxqlw| frvw rxwzhljkv wkh orqj0
LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhB 76uxq jdlqv= vwduwlqj vfkrro rqh |hdu odwhu kdv d qhjdwlyh hduqlqjv uhwxuq
ryhu wkh olih f|foh1
Rxu hylghqfh dovr vxjjhvwv wkdw wkh h￿hfwv zh phdvxuh duh sulpdulo|
gxh wr devroxwh pdwxulw| +lq sduwlfxodu iru er|v, udwkhu wkdq wr wkh uhodwlyh
djh lq wkh fodvv1 Wdnhq dw idfh ydoxh/ wklv lpsolhv wkdw sxvklqj wkh vwduw
ri fodvvurrp wudlqlqj/ h1j1/ rqh |hdu hduolhu zloo eh ghwulphqwdo iru wkh
fkloguhq*v vfkrodvwlf dfklhyhphqw1
Lq vxp/ wkhuh dsshduv wr eh d wudgh0r￿= li rqh lv frqfhuqhg zlwk wkh
vfkrodvwlf dfklyhphqw ri fkloguhq/ rxu hvwlpdwhv vxjjhvw d voljkwo| kljkhu
vfkrro vwduwlqj djh> zkloh li rqh lv frqfhuqhg zlwk wkhlu olih0wlph hduq0
lqjv wkh frqfoxvlrq dsshduv wr eh wkh rssrvlwh1 Duh wkhuh dq| zd|v wr
plwljdwh wklv dssduhqw wudgh0r￿B Dpholrudwlqj wkh frqvhtxhqfhv ri hduo|
wudfnlqj vhhpv wr eh rqh rswlrq1 Wkh wlph vsdq ri rxu gdwd fryhuv wlph
shulrgv zkhuh d vwulfw wudfnlqj v|vwhp vruwhg vrph vwxghqwv lqwr wudfnv
zkhuh ixwxuh hgxfdwlrqdo rssruwxqlwlhv zhuh vfdqw1 Wkh qhjdwlyh lpsdfw
rq vfkrrolqj rxwfrphv ri dq hduo| vfkrro vwduw duh juhdwhu lq wklv v|vwhp
wkdq lq wkh v|vwhp zklfk ihdwxuhg pxfk ohvv wudfnlqj1
Dqrwkhu zd| wr uhgxfh wkh ghwulphqwdo h￿hfwv rq vfkrro shuirupdqfh
ri dq hduo| vfkrro vwduw lv wr dgdsw wkh shgdjrjlfdo whfkqltxhv1 Zh kdyh
dqdo|vhg wkh yluwxhv ri dq hduo| vfkrro vwduw iru d jlyhq fxuulfxod +lqyroylqj
fodvvurrp wudlqlqj,1 Exw dv dujxhg e| Vwlshn +5335,= Wkh dssursuldwh
txhvwlrq lv qrw zkhwkhu nlgv duh uhdg| iru vfkrro ￿ lw lv zkhwkhu vfkrrov duh
uhdg| iru fkloguhq1 Roghu nlgv dsshdu wr eh ehwwhu suhsduhg iru fodvvurrp
wudlqlqj1 \rxqjhu nlgv pd| zhoo eh pruh uhfhswlyh wr rwkhu irupv ri
ohduqlqj1
77 LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhBUhihuhqfhv
Dqjulvw/ M dqg D Nuxhjhu +4<<4,/ Grhv Frpsxovru| Vfkrro Dwwhqgdqfh
D￿hfw Vfkrrolqj dqg HduqlqjvB Txduwhuo| Mrxuqdo ri Hfrqrplfv/
439/ <:<043471
Dqjulvw/ M dqg D Nuxhjhu +4<<5,/ Wkh H￿hfw ri Djh dw Vfkrro Hqwu| rq
Hgxfdwlrqdo Dwwdlqphqw= Dq Dssolfdwlrq ri Lqvwuxphqwdo Yduldeohv
zlwk Prphqwv iurp Wzr Vdpsohv/ Mrxuqdo ri Dphulfdq Vwdwlvwlfdo
Dvvrfldwlrq/ ;:/ 65;0669
Eduqhww/ V +4<<5,/ Ehqh￿wv ri Frpshqvdwru| Suhvfkrro Hgxfdwlrq/ Mrxuqdo
ri Kxpdq Uhvrxufhv/ 5:/ 5:<06441
Ehgdug/ N dqg H Gkxh| +5338,/ Wkh Shuvlvwhqfh ri Hduo| Fklogkrrg Pd0
wxulw|= Lqwhuqdwlrqdo Hylghqfh ri Orqj0Uxq Djh H￿hfwv/ plphr/
Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| ri Fdoliruqld/ Vdqwd Eduedud1
Erxqg/ M/ G Mdhjhu/ dqg U Ednhu +4<<8,/ Sureohpv zlwk Lqvwuxphq0
wdo Yduldeohv Hvwlpdwlrq zkhq wkh Fruuhodwlrq ehwzhhq wkh Lqvwux0
phqw dqg wkh Hqgrjhqrxv H{sodqdwru| Yduldeoh lv Zhdn/ Mrxuqdo
ri Dphulfdq Vwdwlvwlfdo Dvvrfldwlrq/ <3/ 7760831
Erxqg/ M dqg G Mdhjhu +5333,/ Gr Frpsxovru| Vfkrrolqj Odzv Dorqh
H{sodlq wkh Dvvrfldwlrq Ehwzhhq Txduwhu ri Eluwk dqg Hduqlqjv/ lq
V Srodfkhn +Hg1, Uhvhdufk lq Oderu Hfrqrplfv/ yro 4</ ;6043;1
E|ug/ U/ P Zhlw}pdq/ dqg S Dxlqjhu +4<<:,/ Lqfuhdvhg Ehkdylru Sure0
ohpv Dvvrfldwhg zlwk Ghod|hg Vfkrro Hqwu| dqg Ghod|hg Vfkrro
Surjuhvv/ Shgldwulfv/ 433/ 9970941
Fdkdq/ V dqg Q Frkhq +4<;<,/ Djh Yhuvxv Vfkrrolqj H￿hfwv rq Lqwhooljhqfh
Ghyhorsphqw/ Fklog Ghyhorsphqw/ 93/ 456<07<1
Fdkdq/ V dqg G Gdylv +4<;:,/ D Ehwzhhq0Judgh0Ohyhov Dssurdfk wr wkh
Lqyhvwljdwlrq ri wkh Devroxwh H￿hfwv ri Vfkrrolqj rq Dfklhyhphqw/
Dphulfdq Hgxfdwlrqdo Uhvhdufk Mrxuqdo/ 57/ 40461
Fduqhlur/ S dqg M Khfnpdq +5336,/ Kxpdq Fdslwdo Srolf|/ lq E1 Iulhgpdq
+hg,/ Lqhtxdolw| lq Dphulfd= Zkdw Uroh iru Kxpdq Fdslwdo Srolflhv/
PLW Suhvv/ Fdpeulgjh1
Fdvlr/ H dqg H Ohzlv +5337,/ Vfkrrolqj dqg wkh DITW= Hylghqfh iurp
LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhB 78Vfkrro Hqwu| Odzv/ Xqlyhuvlw| ri Fdoliruqld/ Gdylv Zrunlqj Sdshu1
Frupdq/ K +5336, Wkh H￿hfwv ri Vwdwh Srolflhv/ Lqglylgxdo Fkdudfwhu0
lvwlfv/ Idplo| Fkdudfwhulvwlfv/ dqg Qhljkerxukrrg Fkdudfwhulvwlfv
rq Judgh Uhshwlwlrq lq wkh Xqlwhg Vwdwhv/ Hfrqrplfv ri Hgxfdwlrq
Uhylhz/ 55/ 73<0531
Fxuulh/ M +5334,/ Hduo| Fklogkrrg Hgxfdwlrq Surjudpv/ Mrxuqdo ri Hfr0
qrplf Shuvshfwlyhv/ 48/ 54606;1
Gdwdu/ D +5338,/ Grhv Ghod|lqj Nlqghujduwhq Hqwudqfh Jlyh Fkloguhq d
Khdg VwduwB/ Hfrqrplfv ri Hgxfdwlrq Uhylhz/ iruwkfrplqj1
Gho Prqgr/ H dqg I Jdolqgr0Uxhgd +5337,/ Gr d Ihz Prqwkv ri Frpsxo0
vru| Vfkrrolqj PdwwhuB Wkh Hgxfdwlrq dqg Oderxu Pdunhw Lpsdfw
ri Vfkrro Ohdylqj Uxohv/ L]D Glvfxvvlrq Sdshu 45661
Hlgh/ H dqg P Vkrozdwhu +5334,/ Wkh H￿hfw ri Judgh Uhwhqwlrq rq Hg0
xfdwlrqdo dqg Oderu Pdunhw Rxwfrphv/ Hfrqrplfv ri Hgxfdwlrq
Uhylhz/ 53/ 89608:91
Ihuwlj/ P dqg M Noxyh +5338,/ Wkh H￿hfw ri Djh dw Vfkrro Hqwu| rq
Hgxfdwlrqdo Dwwdlqphqw lq Jhupdq|/ L]D Glvfxvvlrq Sdshu 483:1
Judxh/ H dqg M GlShuqd +5333,/ Uhgvkluwlqj dqg Hduo| Uhwhqwlrq= Zkr
Jhwv wkh %Jliw ri Wlph% dqg Zkdw duh lwv RxwfrphvB/ Dphulfdq
Hgxfdwlrq Uhylhz Mrxuqdo/ 6:/ 83<0671
Jxqqduvvrq/ O/ E Pduwlq Nrusl dqg X Qrughqvwdp +4<<<,/ Hduo| Fklog0
krrg Hgxfdwlrq dqg Fduh Srolf| lq Vzhghq= Edfnjurxqg uhsruw suh0
sduhg iru wkh RHFG Wkhpdwlf Uhylhz/ Plqlvwu| ri Hgxfdwlrq dqg
Vflhqfh1
Kdqvhq/ N/ M Khfnpdq dqg N Pxoohq +5337,/ Wkh H￿hfw ri Vfkrrolqj dqg
Delolw| rq Dfklhyhphqw Whvw Vfruhv/ Mrxuqdo ri Hfrqrphwulfv/ 454/
6<0<;1
Kropoxqg/ K +5339,/ Hgxfdwlrq dqg wkh Idplo|= Hvvd|v lq Hpslulfdo
Oderxu Hfrqrplfv/ SkG Wkhvlv/ Xqlyhuvlw| ri Vwrfnkrop1
Mrqhv/ P dqg N Pdqghylooh +4<<3,/ Wkh H￿hfw ri Djh dw Vfkrro Hqwu|
rq Uhdglqj Dfklhyhphqw Vfruhv dprqj Vrxwk Fdurolqd Vwxghqwv/
Uhphgldo dqg Vshfldo Hgxfdwlrq/ 44/ 890951
79 LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhBNuxhjhu/ D +4<<<,/ H{shulphqwdo Hvwlpdwhv ri Hgxfdwlrq Surgxfwlrq Ixqf0
wlrqv/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 447/ 7<:08651
Odqjhu/ S/ M Ndon/ dqg G Vhduov +4<;7,/ Djh ri Dgplvvlrq dqg Wuhqgv lq
Dfklhyhphqw= D Frpsdulvrq ri Eodfnv dqg Fdxfdvldqv/ Dphulfdq
Hgxfdwlrqdo Uhvhdufk Mrxuqdo/ 54/ 940:;1
Ohxyhq/ H/ P Olqgdko/ K Rrvwhuehhn/ dqg G Zheelqn +5337,/ Qhz Hyl0
ghqfh rq wkh H￿hfw ri Wlph lq Vfkrro rq Hduo| Dfklhyhphqw/ pdq0
xvfulsw/ VRIL/ Xqlyhuvlw| ri Vwrfnkrop1
Pd|/ G/ G Nxqghuw/ dqg G Euhqw +4<<8,/ Grhv Ghod|hg Vfkrro Hqwu|
Uhgxfh Odwhu Judgh Uhwhqwlrqv dqg Xvh ri Vshfldo Hgxfdwlrq Vhu0
ylfhvB/ Uhphgldo dqg Vshfldo Hgxfdwlrq/ 49/ 5;;0<71
Pd|hu/ V dqg G Nqxwvrq +4<<<,/ Grhv wkh Wlplqj ri Vfkrro D￿hfw Krz
Pxfk Fkloguhq OhduqB/ lq V Pd|hu dqg S Shwhuvrq +hgv,/ Hduqlqj
dqg Ohduqlqj= Krz Vfkrrov Pdwwhu/ Eurrnlqjv Lqvwlwxwlrq Suhvv/
Zdvklqjwrq GF1
Phjklu/ F dqg P Sdoph +5338,/ Hgxfdwlrqdo Uhirup/ Delolw|/ dqg Idplo|
Edfnjurxqg/ Dphulfdq Hfrqrplf Uhylhz/ <8/ 74707571
Pruulvrq/ I/ H Jul!wk/ dqg G Doehuwv +4<<:,/ Qdwxuh0Qxuwxuh lq wkh
Fodvvurrp= Hqwudqfh Djh/ Vfkrro Uhdglqhvv dqg Ohduqlqj lq Fklo0
guhq/ Ghyhorsphqwdo Sv|fkrorj|/ 66/ 5870951
Pxvfk/ M dqg V Jurqglq +5334,/ Xqhtxdo Frpshwlwlrq dv dq Lpshglphqw
wr Shuvrqdo Ghyhorsphqw= D Uhylhz ri wkh Uhodwlyh Djh H￿hfw lq
Vsruw/ Ghyhorsphqwdo Uhylhz/ 54/ 47:09:1
Soxj/ H +5334,/ Vhdvrq ri Eluwk/ Vfkrrolqj dqg Hduqlqjv/ Mrxuqdo ri Hfr0
qrplf Sv|fkrorj|/ 55/ 9740931
Uxjjohv V/ P Vrehn/ W Doh{dqghu/ F Ilwfk/ U Jrhnhq/ S Nhoo| Kdoo/ P
Nlqj/ dqg F Urqqdqghu +5337,1 Lqwhjudwhg Sxeolf Xvh Plfurgdwd
Vhulhv= Yhuvlrq 613/ Plqqhvrwd Srsxodwlrq Fhqwhu/ Plqqhdsrolv1
Vkrqnr￿/ M dqg G Skloolsv/ hgv +5333,/ Iurp Qhxurqv wr Qhljkerukrrgv=
Wkh Vflhqfh ri Hduo| Fklogkrrg Ghyhorsphqw/ Qdwlrqdo Dfdghp|
Suhvv/ Zdvklqjwrq GF1
Vwlshn/ G +5335,/ Dw Zkdw Djh Vkrxog Fkloguhq Hqwhu NlqghujduwhqB D
LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhB 7:Txhvwlrq iru Srolf| Pdnhuv dqg Sduhqwv/ Vrfldo Srolf| Uhsruw/ 49/
60491
Vwuûp/ E +5336,/ Vwxghqw Dfklhyhphqw dqg Eluwkgd| H￿hfwv/ plphr/ Gh0
sduwphqw ri Hfrqrplfv/ Qruzhjldq Xqlyhuvlw| ri Vflhqfh dqg Whfk0
qrorj|1
Wklvwohwkzdlwh/ G/ dqg G Fdpsehoo +4<93,/ Uhjuhvvlrq0Glvfrqwlqxlw| Dqdo|0
vlv= Dq Dowhuqdwlyh wr wkh H{ Srvw Idfwr H{shulphqw/ Mrxuqdo ri
Hgxfdwlrqdo Sv|fkrorj|/ 84/ 63<04:
7; LIDX ￿ Lv hduo| ohduqlqj uhdoo| pruh surgxfwlyhBDsshqgl{












SDUHQWV￿ ￿ ￿ ￿ ￿ ￿ ￿
*UDGHV￿ ￿ ￿ ￿ ￿ ￿
*3$￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿
6ZHGLVK￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿
6FLHQFH￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿
6RFLDO￿VFLHQFH￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
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$WWHQG￿DGYDQFHG￿FODVV￿ ￿ ￿ ￿ ￿ ￿
(QJOLVK￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
0DWKHPDWLFV￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿ ￿ ￿ ￿ ￿ ￿
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￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
([SHFWHG￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
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SDUHQWV￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿￿￿￿￿￿￿￿%LUWK￿FRKRUWV￿ ￿ ￿ ￿ ￿ ￿ ￿
6FKRROLQJ￿ ￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿ ￿￿
￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿ ￿￿
&ROOHJH￿GHJUHH￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿ ￿￿
Q￿ ￿￿￿￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
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￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿ ￿￿
&ROOHJH￿GHJUHH￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿ ￿￿
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6FKRROLQJ￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿ ￿￿
￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿ ￿￿
&ROOHJH￿GHJUHH￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿ ￿￿
Q￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿￿￿￿￿￿￿￿%LUWK￿FRKRUWV￿ ￿ ￿ ￿ ￿ ￿ ￿
6FKRROLQJ￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿
￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿
&ROOHJH￿GHJUHH￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
Q￿ ￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿￿￿￿￿￿￿￿%LUWK￿FRKRUWV￿ ￿ ￿ ￿ ￿ ￿ ￿
6FKRROLQJ￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿
￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿
&ROOHJH￿GHJUHH￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
Q￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ $OO￿ELUWK￿FRKRUWV￿￿￿￿￿￿￿￿￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿
6FKRROLQJ￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿ ￿￿
￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿ ￿￿
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￿ ￿￿￿￿￿￿￿￿%LUWK￿FRKRUWV￿ ￿ ￿ ￿ ￿ ￿ ￿
(DUQLQJV￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿ ￿￿
￿ ￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿￿ ￿￿ ￿￿
/RJ￿(DUQLQJV￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿ ￿￿
￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿ ￿￿
Q￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿￿￿￿￿￿￿￿%LUWK￿FRKRUWV￿ ￿ ￿ ￿ ￿ ￿ ￿
(DUQLQJV￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿ ￿￿
￿ ￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿￿ ￿￿ ￿￿
/RJ￿(DUQLQJV￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿ ￿￿
￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿ ￿￿
Q￿ ￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿￿￿￿￿￿￿￿%LUWK￿FRKRUWV￿ ￿ ￿ ￿ ￿ ￿ ￿
(DUQLQJV￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿ ￿￿
￿ ￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿￿ ￿￿ ￿￿
/RJ￿(DUQLQJV￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿ ￿￿
￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿ ￿￿
Q￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿￿￿￿￿￿￿￿%LUWK￿FRKRUWV￿ ￿ ￿ ￿ ￿ ￿ ￿
(DUQLQJV￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿
￿ ￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿￿
/RJ￿(DUQLQJV￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿
￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿
Q￿ ￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿￿￿￿￿￿￿￿%LUWK￿FRKRUWV￿ ￿ ￿ ￿ ￿ ￿ ￿
(DUQLQJV￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿
/RJ￿(DUQLQJV￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿
￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿
Q￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ $OO￿ELUWK￿FRKRUWV￿￿￿￿￿￿￿￿￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿
(DUQLQJV￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿ ￿￿
￿ ￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿￿ ￿￿ ￿￿
/RJ￿(DUQLQJV￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿ ￿￿
￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿ ￿￿



















￿ ￿￿￿￿￿￿￿￿ELUWK￿FRKRUWV￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
0RGHO￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
6FKRRO￿VWDUWLQJ￿DJH￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿
5HODWLYH￿VFKRRO￿VWDUWLQJ￿DJH￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿
&RQWURO￿YDULDEOHV￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
6KLIWHG￿\HDU￿RI￿ELUWK￿GXPPLHV￿ ;￿ ;￿ ;￿ ;￿ ;￿ ;￿ ;￿
'DWH￿RI￿ELUWK￿ ￿ ;￿ ;￿ ;￿ ￿ ;￿ ;￿
￿'DWH￿RI￿ELUWK￿
￿






















6FKRRO￿IL[HG￿HIIHFWV￿ ￿ ￿ ￿ ￿ ￿ ;￿ ;￿
￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
6DPSOH￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
“￿￿￿PRQWKV￿IURP￿EUHDN￿SRLQW￿ ;￿ ;￿ ;￿ ;￿ ￿ ;￿ ;￿
“￿￿￿ZHHNV￿IURP￿EUHDN￿SRLQW￿ ￿ ￿ ￿ ￿ ;￿ ￿ ￿
































































































































































































































































































































































































































































































































































































































































￿ ￿Publication series published by the Institute for Labour 
Market Policy Evaluation (IFAU)  –  latest issues 
 
Rapporter/Reports 
2006:1  Zenou Yves, Olof Åslund & John Östh ”Hur viktig är närheten till jobb för 
chanserna på arbetsmarknaden?” 
2006:2  Mörk Eva, Linus Lindqvist & Daniela Lundin ”Påverkar maxtaxan inom 
barnomsorgen hur mycket föräldrar arbetar?” 
2006:3  Hägglund Pathric ”Anvisningseffekter” – finns dom? Resultat från tre   
arbetsmarknadspolitiska  experiment” 
2006:4  Hägglund Pathric ”A description of three randomised experiments in   
Swedish labour market policy” 
2006:5  Forslund Anders & Oskar Nordström Skans “(Hur) hjälps ungdomar av   
arbetsmarknadspolitiska program för unga?” 
2006:6  Johansson Per & Olof Åslund ”’Arbetsplatsintroduktion för vissa invandrare’ 
– teori, praktik och effekter” 
2006:7  Calleman Catharina ”Regleringen av arbetsmarknad och anställningsförhål-
landen för hushållstjänster” 
2006:8  Nordström Skans Oskar, Per-Anders Edin & Bertil Holmlund ”Löneskillna-
der i svenskt näringsliv 1985–2000” 
2006:9  Engström Per, Hesselius Patrik & Malin Persson ”Överutnyttjande i tillfällig 
föräldrapenning för vård av barn” 
2006:10  Holmlund Bertil, Qian Liu & Oskar Nordström Skans ”Utbildning nu eller 
senare? Inkomsteffekter av uppskjuten högskoleutbildning” 
2006:11  Sibbmark Kristina & Olof Åslund ”Vad för vem och hur gick den sen? En 
kartläggning av arbetsförmedlingarnas insatser för utrikes födda under 2005” 
2006:12  Fredriksson Peter & Björn Öckert ”Är det bättre att börja skolan tidigare?” 
 
Working Papers 
2006:1  Åslund Olof, John Östh & Yves Zenou “How important is access to jobs? 
Old question – improved answer” 
2006:2   Hägglund Pathric “Are there pre-programme effects of Swedish active   
labour market policies? Evidence from three randomised experiments” 
2006:3  Johansson Per “Using internal replication to establish a treatment effect” 
2006:4  Edin Per-Anders & Jonas Lagerström “Blind dates: quasi-experimental   
evidence on discrimination” 
   2006:5  Öster Anna “Parental unemployment and children’s school performance” 
2006:6  Forslund Anders & Oskar Nordström Skans “Swedish youth labour market 
policies revisited” 
2006:7  Åslund Olof & Per Johansson “Virtues of SIN – effects of an immigrant 
workplace introduction program” 
2006:8  Lalive Rafael “How do extended benefits affect unemployment duration? A 
regression discontinuity approach” 
2006:9  Nordström Skans Oskar, Per-Anders Edin & Bertil Holmlund “Wage disper-
sion between and within plants: Sweden 1985–2000” 
2006:10  Korkeamäki Ossi & Roope Uusitalo “Employment effects of a payroll-tax 
cut – evidence from a regional tax exemption experiment” 
2006:11  Holmlund Bertil, Qian Liu & Oskar Nordström Skans “Mind the gap? Esti-
mating the effects of postponing higher education” 
2006: 12  Fredriksson Peter & Björn Öckert “Is early learning really more productive? 
The effect of school starting age on school and labor market performance” 
 
Dissertation Series 
2006:1  Hägglund Pathric “Natural and classical experiments in Swedish labour 
market policy” 
2006:2  Savvidou Eleni “Technology, human capital and labor demand” 
2006:3  Söderström Martin “Evaluating institutional changes in education and wage 
policy” 
2006:4  Lagerström Jonas “Discrimination, sickness absence, and labor market   
policy” 
 
   